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TO THE 

K I N G. 

.SIR ,, 

•i 

Do here mod humbly lay 
this [mall Prefent at Tour 
Majejlks Royal feet. And 
though it comes accompa¬ 
ny^ with two difadvantagesjthe meannefs 
of the Author , and of the Subject-, yet 
in both l am incouraged by the greatnefs 
of your Mercy and your Knowledge. 
By the ont I am taught, that you can 

A forgive 





T he Epistle 


r 


forgive the 
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And by the other, that you will Tni 
(teem the leaft work of Nature y oif^ 
unworthy your Obferyadon. Amidft 
rciafiy'felicities that have accompai 
your Majefies happy Ref duration ahd 
Government fit is none of the leaft consi¬ 
derable, that Fhilofophy and Experimental 
Learning have proffer'd under your Royal 
Patronage. And as the calm profperity 
of' your Reign has given us th eieifke 
to follow thefe Studies of quiet and re¬ 
tirement y foit is juft, that the Fruits at 
them ftiould , by way of acknowledge¬ 
ment , be return’d to your Majej 
There arc, Sir, feveral other of, 
Subjefts, ; or your Royal Society. 

matters: 
aSlures 
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ur majejms 

e. Amidft all «1 
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greater Defigns,I here prefume to bring 
in that which is more proportionable to 
the ptialnefs of my Abilities , and to 
offer fome of the leajt of ail vijibk- 
thingsyo that Mighty King-, that has ejl fr 
blifhtan Empire over the beft;of 
vifible things of this World, the Minas 
of Men. 


Tour Majeflies mo ft humble 


and mojt obedient 



1 , ■ ■ 
•. ; . « V " 

, V . ’ y i jv. • . . ■ ,.' ( y ' „■ 

Robert* Hooke. 
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O YA L S O G I ET 


Fter my Addrejl to our Grwt Founder and /V 
tro/2, I could not but think my felt' qbjig’d , 
in eonfideration of thole many Ligagements 
- you have laid upon me , to offer thele my 
poor Labours to this M O $ T v \ l LLU- 
STRIOLIS ASSEMBLY. YOU havejbeen 
pleas’d formerly to accept of rhefe rude Draughts . 1 IvlVo ffnce 
added to them forne Defcriptions, and fome Conjectures of my 
own. And therefore, together with YOUR Acceptance, I muff 
alfo beg YOUR pardon.The Rules YOU haveprefcrib d YOUR 
felves in YOUR Philofophical Progrefs do leem the beft that 
have ever yet been pra&iscL And particularly that ofavoiding 
Dogmatizing , and the efyoufal of any Hypothecs not fufficiently 
grounded and confirm’d by Experiments » This way feems the 
moft excellent, and may preferve both Philofophy and Natural 
Hiftory from its former Corruptions\n faying which, I may feem 
to condemn my own Courlein this Treadle ; in which there 
may perhaps bfe fome Exprejfidns, which may feem more pofhive 
then YOUR Prefcriptions will permit: And though I defire 
to have them underftood only as Conjectures and (which 
YOUR Method does not altogether difaliow)yet if even in thole 
I have exceeded, ’tir fit that I fhould declare, that k was'not 
done by YOUR Dire&ioris. For it is moft unreafonable, that 
YOU Ihould undergo the imputation of the faults of my Con¬ 
jectures, feeing YOU can receive fo [mail advantage of reple¬ 
tion by the /tight Obfervatiom of 

TOUR moft bumble and 
moft faithful Servant 

ROBERT HOOKE. 






PREFA C E. 

J 7 it the great prerogative of Mankind above other 
Creatures, that we are not only able to bejiold the 
works of Nature, or barely to fuftcin our lives by 
them, but we have alfo the power of confidering, 
comparing, altering, aflitting, and improving 
them to various ufes.And as thus vs the peculiar priviledge of humane 
Nature in general, fovsh capable ofbeingfofar advanced by the helps 
of Art, and Experience , at to mak&fome Men excel others in their 
Obfervationsi and Dedu£lions,almoft as much as they doBeafts. By the 
addition of fuch artificial Inftruroents and methods, there may bejn 
fome manner, a reparation made for the mifehiefs, and imperfeftion, 
mankind has drawn upon it [elf by negligence,and intemperance, and a 
wilful and fuperflitioas deferting the Prefcfipts and Rules of Nature * 
whereby every man, both from a derivd corruption, innate and born 
with him, and from hvs breeding and converfe with men,h very fubjeft 
to flip into all forts of errors. 1 

The only way which now remains for us to recover fame degree of 
thofe former perfections, feems to be,by rectifying the operations of the 
Sen fefhe Memory,and Rttfon, fince uponJbe evidenceyhe ftrength, 
the integrity, the right correfipondcnctqfallthefe,allthe light, 
by which our actions are to be guided, is to be renewed, and all our com¬ 
mand over things is to be eflfablijht. 

It vs therefore moft worthy of our confederation, to recoiled tkeir fa- 
fever al defefts, that fa we may the better underfiandhow to fupply them, 
and by what affijiances we may inlarge their power,and fecure them in 
performing their particular duties. 

As for the adions of our Senfes, we canfiot but obferve them to bejn 
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The Preface. 

mart) particulars much outdone by tbefe of other Creatures, an 
at befipbefar fiort of the perfection they feem capable of: And 
infirmities of the Senfesarife from a double caufe, either from dis¬ 
proportion of the Objeft to the Organ thereby aninfintte number of 
things can never enter into tbemjr elfe from error in the Perception, 
that many things,, which come within their reach are not received in a 
right manner. 

the like frailties are to be found in the Memory ; we often let 
things flip away from us, which defetve to be retain'd ; 
which we treafure up, a great part w either frivolous or falfc ; 
good, and fubfiantial', either in traUx of time obliterated, or at befi fo 
overwhelmed and buried under more frothy notions, that when there 
need of them, they are in vain fought for. 

The two main foundations being fo deceivable, it is no wonder, that 
all the fucceedingworh which we build upon them,of arguing, conclu- 
^Jingjleftmngjudging, and all the other degrees of Reafon, are ly able to 
the fame imperfection, being, at befi, either vain, or uncertain: So that 
the errors of the undemanding are anfwerable to the two other, being 
defeftive both in the quantity andgoodnefs of its knowledge ; for the U- 
• mils, to which our thoughts are confi nd, are finall in re ft eft of the vdfl 
extent" of Nature it felf ; fome parts of' it are too large to be comprehen¬ 
ded, and fome too little to beperceived. And from thence it rnufi fol¬ 
low,that not having a full fenfation f the ObjeCt, we mufi be very lame 
and imperfed in our conceptions about it, and in all tbepropofitions 
which we build uponit ; hence weeften take the (hadow of things fir 
fubftance, /^//appearances for good fimilitudes, fimilicudes 
for definitions; and even many of thofe , which we think, to be themajl 
folid definitions, are rather expreffions of our own mifguided appreben* 
fions then cf the true nature of the things themfelves, ’ ^ 

The effefts of tbefe imperfections are manifefiedin different ways,ac¬ 
cording to the temper andd'iftofition of the fever al minds oj men , fome 
they incline to grofs ignorance and fiupidity, and others to a 
fumptuous impofing on other mens Opinions, and a confident 
matizing on matters, uhereof then » no afurance to be given. 
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7 Tm all the uncertainty, and mifiakis cf humane aftms, proceed 
either from the narrcrmefr and wandring cfourSenks, from the,(tipper 
rnefi or delufwn of our Memory, from the confinement or rajhneft of 
. our Underftanding, fo that ’tis no wonder, that our perm aver natu¬ 
ral caufes and effefts is fo /lowly unprovd, feeing m art not only to 
contend with the obfcurity and difficulty ofthe things whereon we work, 
and think fiut even the forces of our own minds mfpireto betray m* 
7 kefe being the dangers in the frocefi of humane Reafon, the remedies 
of them all can only proceed from the real, the mechanical, the ex¬ 
perimental Pbilofopby,which has this advantage aver thePhilofophy of 
difcourfe and difputation,tte whereas that chiefly aims at the fubtilty 
of its Deductions and Conclufions, without much regard to the firft 
ground-work, which ought to be well laid on the Senfe and Memory ; 
fo this intends the right ordering of them al!,and the making them fer - 
viceable to each other. 

The firft thing to be undertaken in this weighty work, is a watch- 
fulnefs over the failings and an inlargemcnt of the dominion, of 
the Senfes. 

To which end it is req&ifite, firft. That there jlmldbe a fcrupu- 
lous choicejmd a ftri$ examination, cf the reality, conftancy , and 
certainty of the Particiilars that we admit:This is the firft rife where¬ 
on truth is to begin, and here the moft fevere, andmoft impartial dili¬ 
gence, muft be implcyed ; the ftoring up of all, without any regard to 
evidence or vfe, will only tend toj/arknefs and confufion. We muft 
not therefore efteem the riches of ourPhilofophical treafure by the nqm* 
ber only, but chiefly by the weight ;the moft vulgar hftances are not to 
be neglefiedjmt above all, the moft inftruftive are to be entertain d ; 
the footfleps of Nature are to be trac'd,not only in her ordinary courle, 
but when jbefeemsto be put to her Jb’tfrsjo make marry doublings and 
a turnings, and to vfe fomekind cf art in indeavouring to avoid our 
(difcovery . 

The next care to be taken, in refreft of the Senfes, is a frpp lying of 
their infirmities with Inftruments, and, as hwere, the adding of arti¬ 
ficial Organs to the natural; this in one of them has been of late years 
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accomptifbt with prodigious benefit to all forts of uftful .knowledge \ \ ly 
the invention of Optical Gtaffes.. By the means of Telefcopcs, t 
nothing fo far diftant but may be reprefentedto our view ; and by fbe 
help of Microfcopes, there is nothing fo fmall; as to efcape our 
ry ; hence there is a new viftble World difcovered to the underftarufing* 
By this means the Heavens are (pend, and a vaji number cf new Stars, 
and new Motions , and new Productions appear in them, to which all the 
antient Afironomers were utterly Strangers . By this the Earth hyelf, 
which lyes fo neer us, under our feet, Jbews quite a new thing to us, and 
in every little particle of its matter, we now behold almoft as great a 
variety of Creatures, as we were able before to reckon up in the whole 
llnivcrfe it felf gk 

It feems not improbable, but that by thefe helps the fubtilty of the 
compofition of Bodies, the ftruCture of their parts, the various texture 
of their matter, the inftruments and manner of their inward motions, 
and all the other poffible appearances of things, may come to be more 
fully difcovered ; all which the antient Peripateticks were content to 
comprehend in two general and ( unlefi further explain'd) vfeleft 
words of Matter and Form.From whence there may arife many admi¬ 
rable advantagesjowards the increafe of the Operative, and the Me¬ 
ehan ick Knowledge, to which this Age feems fo much inclined, becaufe 
we may perhaps be inabled todifeern all the fecret workings of Nature, 
almoft in the fame manner as we do thofe that are the productions of 
Art, and are rnanagd by Wheels, and Engines, and Springs, that were 
devifed by humane Wit. 

In this kind I here prefent to the World my imperfeCi Indtavours ; 
which though they fb all prove no other way conftderableyet, I hope, they 
may be infome meafure ufeful to the main Defign cf a reformation 
inPbilof<pky,ifit be only by Jbewing, that there is not fo muchrequir J 
towards h,anyftrength ^Imaginations exadnefs of Methods 
of Contemplat \on(tbough the addition of thefe,where they can be s 
mufi needs produce a much more perfed compofurt)as a fincere 
and a faithful Eye, to examine, and to record, the things tbemfel', 
as they appear. 




And l beg my Reader, to let me take ibe boldnefi to afore bint^ 
that in this prefent condition of knowledge , a man fi qualified * aet * 
have indeavoyred to he, only with refilutiort, and integrity, and plain 
intentions of implying hie Senfes aright jnay venture to compare there* 
alky 'and the ufefiilnefl of bis fervices, towards the true Philofopby i with 
thofe of other men, that are of much firongerjnd more acute (pecula¬ 
tions,*^ ft) all not make ufe of the fame method by the Senfes. 

7 he truth is, the Science of Nature has been already too long made 
only a urorktf the Brain and the Fancy: It is now high time that it 
Jkoutd return to the plaimefl and foundhefi of Obfervations on ma¬ 
terial and obvious things . Jt is faid of great Empires, That the bed: 
way toprefervethem from decay, is to bring them back to the 
firft Principles, and Arts, on which they did begin. The fame 
is undoubtedly true in Philofiphy,tbat by wandring far away into invi- 
• fible Notions^ almoft quite defray d it fe!f,and it can never be re¬ 
covered, or continued, but by returning into the fame fen fible paths, 
in which it did at firfi proceed. 

If therefore the Reader expeCts from me any infallible Deductions, 
or certainty of Axioms, lam to fay for my felf that thofe flronger 
Works of Wit and Imagination are above my weak. Abilities ; or if 
they bad not been fo, / would not have made ufeof them in this pre¬ 
fent Subjeft before me: Wheneverhe finds that l have ventur'd at 
any fmall Conjectures, at the caufes of the things that I have obferved, 
Ibefeech him to look, upon them only as doubtful Problems,^ uncer¬ 
tain gheflej, andnot as unquefiionable Qmclufums, or matters of un¬ 
confutable Science*, I have produced nothing here, with intent to bind 
bis under/landing to an implicit confent ; 1 am fofar from that, that 
I defire him, not abfolutely to rely upon thefe Obfervations of my eyes r 
if be finds them contradicted by the future Ocular Experiments of fi¬ 
ber and impartial Difcoverers. 

As fir my part, Ibave obtained my end, if thefe my fmall Labours 
fball be thought fit to take up jbmt place in the large ftock of natural 
Obftrvations, which fi many bands are bufie in providing • :If I have 
contributed the meaneft foundations whereon others may raife nobler 
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Siiperftmdures, 7 oAr abundantly fatUfied ; and all ny ambition % 
that Imcy ferve to the great Philofepkerscftbi* Age , as the ma 
arid the grinders cf myGhffesdidtomt ; that I may predate and ft 
tdfb them with joare Materials, which they may afterwards order 
manage with better skill-, and to far greater advantage. 

The next remedies in thta umverfal cure of the Mind are to be ap 
plyedto the Memory, and they are to confiji of fuch Direfiioqs as ma 
inform us, what things are heft to be ftor’d up for our purpofe^ an 
which is the heft way cf'fo difpofing them , that they may not only Ik 
kept in fafety ,but ready and convenient Jo be at ary time produc’d^ 
ufe, as occafton fhall require. But I will not here prevent my felfin 
what I may fay in another Difcourfe , wherein I fhall make an at¬ 
tempt to propofe feme Confider aliens of the manner cf compiling a Na¬ 
tural and Artificial Hiftory, and of' fo ranging. and regifirihg its 
Particulars into Philofophical Tables, as may wake them mofl ufeful 
fot the raifing cf Axioms and Theories. 

The lafi indeed is the mofl hazardous Enterprise, and yet the mofl 
neceflary ; and that is, to tak§ fuch care that the J udgmenc and the 
Reafon of Man ( which is the third Faculty to be repair'd and im¬ 
prov'd y fhould receive fuch affiflance, as to avoid thedangersto 
which it is by nature mofl fubjeft. The Irnperfettions, winch I have al¬ 
ready mention'd to which it is lyable, do either belong to the extent, 
or tbe goodnefe of its knowledge ; and here the difficulty is the grea¬ 
ter, leaf that which may be thought a remedy for the <m fhould 
prove deftru&ive to the other , leaf by feekjng to inlargemr Know¬ 
ledge, we fhould render it weak, and uncertain-, and leaft by being 
too fcrupvloks and exaft about every Qrcvmflanct of it. , we fhould 
confine and fir tighten it too much. 

In both theft the middle wayes are to be taken , nothing is to be 
omitted, and yd every thing to pafi a mature deliberation ; Nb 
Intelligence from Men of aUProfeffiom^ and quarters f tbe World, 
tobeft\ff&ed,andyet all to be fo feverely examintL^rt there 
no room for doubt or infhbility ; much rigour in admitting, 
ftn&ncfs in comparingymd above alf much QavncUm debating, 
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(hyncfs in determining, h to be praflifed. Tk Undemanding # fo 
order all the inferiour fervices of tk Imr Faculties ; ht yet it bto 
do this only at a lawful Mailer, and not at a Tyrant, ft iqufi not, in- 
croach upon their Offices , nor take upon it felf the employments which 
belong to either of than. Itmujl watch the irregularities of the far 
fes, but it rnufl not go before-them, or prevent their information. It 
mufl examine, range, and diipofea/ the bank, which is laid up in the 
Memory ,; but it mujl be jure to w^diftinSion between the fober and 
well colle&ed heap , and the extravagant Idea's, and mjftaken 
Images , which there it may fometirm light upon. So many are the* 
links, upon which the true Phibfophy depends, of whichfifany one be loo/e, 
or weak , the whole chain is in dangergf hang diffolv d ; it us to be¬ 
gin with the Hands and Eyes , and to proceed on through the Memory , 
to be continued by theReafon ; nor us it to fop there, but to come about 
to the Hands and Eyes again, and fo, by a continual pa Huge round 
from one Faculty to another., it is to be maintained in life andftrength , 
as much as the body of man is by the circulation of the blood through the 
fever al parts of the body , the Arms , th^Fat, the Lungs,.the Heart , and the 
Head. 

If once this method were followed with diligence and attention, therein 
nothing that lyes within the power of human Wit ( or which us far more 
effectual) of human Indufiry , which we might not compafi ; we might 
not only hope for Inventions to equalize thofc of Copernicus, Galileo., 
Gilbert Haivy, and of others , whofe Names are almofilofl, that werej.be 
Inventors of Gun-powder ,the Seamans Compafs, Printing,Etching, 
Graving, Microfcopes, &c. but multitudes that ihay far exceed them.: 
for even tbofedifeoveries feem to have been the products pf fine fucb me¬ 
thod, though but imperfedt ; What may not be therefore expelled from it if 
thoroughly profecuted ? Talking and contention of Arguments would 
fm be turn'd into labours; all the fine drams of Opinions , and uni- 
verfal metaphy heal natures, which the luxury of fubtilBrains has de¬ 
ads d, would quickly vanijh, andgiveplace to folid Hiftories, Experi¬ 
ments and Works. And as at firft , mankind fell by tailing of the 
forbidden Tree of Ktmkdgejb m, their Pafterity, may be in port reftor'd 
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hthc fame veay, not only by beholding and contemplating, butb 
fting too tbofe fruits of Natural knowledge, that were never yet forbi 
From hence the World may be affiifted with variety of Inventions, 
matter for Sciences may be colle&ed, the old improv'd, and their - 
ruU) daw ay ; and as it is by the benefit of Senfes that we receive all 
Skill in the works of Nature,fo they alfo may be wonderfully benefited by 
it, and may be guided to an eafier and more exatt performance of thit 
Offices ; ’tvs not unlikely , but that we may find out wherein our Senfes ere 
deficient, and as eafily find wayes of repairing them. : j 

The Indeavours of Skilful men have been mofi converfant about the 
ajfiflance of the Eye, and many noble Productions have followed upon it ; 
and from hence we may conclude, that there is a way open'd for advancing 
the operations, not only of all the other Senfes fiut even of the Eye it filfithat 
which has been already done ought not to content wsfiut rather to incourdge 
us to proceed further, and to attempt greater things in the fame and eftffie-, 
rent wayes. f 

Tis not unlikely , but that there may be yet invented fiveral fiber! 
helps for the eye,as much exceeding tbofe already found,as tbofe do the barc t 
eye,fuch as by which we may perhapsbe able to difiover living Creatures/# 
the Moon, or other Planets, the figures of the compounding Particles of 
matter, and the particular Schemarifms and Textures of Bodies. 

And as Glaffes have highly promoted our feeing ,fo y tis notimproba~ 
bitfiut that there may be found many Mechanical Inventions toimpr 
our other Senfes, f hearing, fmclling, tailing, touching. ’Tis 
impoffible to hear a wh ifper a furlongs difiance, it having been alrct 
dont\ and perhaps the nature f the thing would not make it more * 
pojftble, though that furlong fbouldbe ten times multiply d. Andtboi 
fome famous Authors have affirm'd it impoffible to hear through the th 
neft plate ef Mufcovy-glafs; yet I know a way,by which tis eafie em 
to hear one fieak. through a wall a yard thick* It has not been 
thoroughly examin'dfiow far Otocoufticons may be improv'd, nor n 
other wayes there may be of quickning our bearing , or conveying fo> 
through other bodies then the Air: for that that is not the only medi 
/ can affiure the Reader y that I bavefiy the help cf a diftended win t fri 
r i - • & 
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gated the found to a very confiderable diftancein an inftant, or with as 
feemingly quick, a motion as that of ' light, at haft, incomparably fwifter 
then that, which at the fame time was propagated through the Air ; and 
' thus not only in a flraight line , or direCf, but in one bended in many 
angles. ' / 

Nor are the other three fe perfed, but that diligence, attention* and 
many mechanical contrivances, may alfo highly improve them. For 
fence the fenfe of Imelling [terns to be made by the fwifr paflfage of the 
Air (impregnated with'the fleams and effluvia of [ever al odor om 
Bodiesj through the grifly meanders of the Nofe whofe fin faces are 
cover 'd with a, very fenfible nerve , and moi fined by a tranfuda- 
non from the piocedus mam iHares of the Brain, and feme ad- 
joynbig gland u!es, and by th moifl fleam of the Lungs, with a Liquor 
convenient for the reception of thofe* effluvia and by the adhefeon and 
mixing of thef fleams with that liquor,and thereby affecting the nerve, or 
perhaps by infinuating thernfelpes into the juices of the brain, after the 
fame manner, 'as I have in the following Offer vatiom intimated, the pa fts 
of Salt top aft through the skirts of Effs, and Frogs. Since, I [ay, fuelling 
feems to be made by fume fuch Way, tis not i nprobable, but that [om: ’ con¬ 
trivance, for making a great quantity of Air p aft quick th/ ough the Nofe, m 
migfjt as much promote thefenf of'fuelling, as the any wayes hindring {hat 
paflfage does dull and defray ft. Several try als I have made, both of 

hindring and promoting thus fenfe,and have fucceeded in feme according to 
expectation ; and indeed to me, it feems capable of being improv'd , for the 
judging of the conftitutions of many Bodies. Perhaps we may thereby 
alfo judge (as other Creatures feem to doj what is wholfume,what poyfen ; 
and in a word, what are the ffeafick properties of Bodies. 

There may be alfo feme other mechanical wayes found out, of fenfbly 
perceiving the effluv ia of Bodies ; fever al Inftances of which, were it here 
proper, I could give f Mineral fleams and exhalations ; and it feems riot 
impofftble, but that byfeme fuch wayes improved,, maybe difcovered, what 
Miner ah lye buried under the Earth, without the trouble to dig for them ; 
feme things to confirm this Conjecture may be found in Agricola, and other 
Writers of Minerals, [peaking of the Vegetables that are apt to thrive, or 
pine, in thofe fleams. c Whether 
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Whether dlfo thofe fleams, which feem to ifue out cfthe Earth , 
mix the with Air (andfotoprecipitate fome aqueous Exhalations 
with impregnated ) may not be by fome way deteftedbefore they pn 
the effefl, feems hard to determine ; yet fomething of this kind I am ab 
dij,cover Jy an Injlrument I contriv'd to flew all the minute variation 
the preffure of the Air ; by winch Iconflantly findjhat before , and during 
the time of rainy weather, the preffure of the Air is left, and in dry wea¬ 
ther , but efpecially when an Eaftern Wind ( which having paft ober 
vaft t rafts of Land is heavy with Earthy Particles ) blows , it is much 

more , though thefe changes are varied according to very odd Laws . 

The Inftrument is this. I prepare a pretty cap acorns Eolt-head A B, wit 
a fmall (1cm about two foot and a half long D C} upon the end of this ’ 

1 put on a fmall bended Glals,or brazen Syphon D E F ( open at D,E and 
but to be doled with cement at F and E, ascccafion fervcs) wholefleiS 
fhould be about fix or eight inches long, but the bore of it not above half a 
inch diameter,and very even * thefe I fix very ftrcngly together by the hd^ 
of very hard Cement, and then fit the whole C lafs A B C D E F into a long 
Board,or Frame, in fuch manner,that almcft half the head A B may ly e bu^ 
ed in a concave Hemifphere cut into the Board R S ^ then I place it lb oh 
the Board RS, asis expreft in the fiiftFigure of the fit ft Scheme 5 and fix 
k very firm and fteady io that pofture, foas that the weight of the Mercury 
that is afterwards to be put into it,may not intheleaft fhakeor ftir it 5 then 
drawing a line X Y on the Frame R T, fo that it may divide the ball int^ 
^ two equal parts, or that it may pafs, as twere, through the center of tli 
ball. 1 begin from that, and divide all the reft of the Board towards It 
into inches, and the inches between the 2 5 and the end E( which need not L _ 
above two or three and thirty inches diftant from the line X Y) I fubdivid<^ 
into Decimals, then flopping the end F with foft Ccmcnt,pr foft Wai, 
vert the Frame, placing the head downwards, and the Orifice E upwards 
and by it, with a fmall Funnel, I fill the whole Glals with Quickfilver; the 
by flopping the fmall Orifice E with my finger, I oftentimes crett and inver 
the whole Glafs and Frarae,and thereby free the Quickfilvcr and Glals fro 
all the bubbles or parcels of lurking Air then inverting it as before,! fill 
top full with cleat and wellftrain’d Quickfilvcr, and halving made,ready „ 
fmall ball of pretty hard Cement, by heat made very foft, I prefs it into the 
hole E, and thereby flop it very faft 5 and to fecure this Cement from flying 
out afterward,I bina over it a piece of Leather, that is fpread over in the iri- 
fide with Cement, and wound about it whilft the Cement is hot: Ha vim 
thus faftned it, 1 gently ereft again the Glals after this manner : I firft let 
Frame down edge-wayes, till the edge R V touch the Floor, or lyhorr 
tal j and then in that edging pofture raile the end R S, this I do , th 
there chance to be any Air hidden in the final! Pipe E,'it may alcen 1 into 
Pipe F, and not into the Pipe D C: Having thus erefred it, and h ang it 
the hole Q, or fixt it perpendicularly by any pthermeans, Iopentbe en* 
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and by a fmall Syphon I draw out the Mercury fo long,till I find theTurface of | 
it A-B in the head to touch exactly the line X Y 5 at which time.. I iromedi- ■» 
ately take away the Syphon , and if by chance it be run fomewhat below I 
the line X Y, by pouring in gently a little Mercury at F, Iraife it again to 
its dcftred height\ by this contrivance I make all the feniible rifing and fal- . 
ling of the Mercury to be vifible in the furface of the Mercury in the Pipe F, \ 
and Icarceany in the head A B. But becaufe there really is loine final! f 
change of the upper furface alfo, I find by feveral Obfervationshow much ! 
it riles in the Ball, and falls in the Pipe F, to make the difiance between the i 
iwo furfaces an inch greater then it was before } and the meafure that it j. 
tails inthe Pipe is the length of the inch by which I am to mark the parts of ,j 
the Tube F, or the Board on which it lyes, Into inches and Decimals: Ha- j 
ving thus jufined and divided it, I have a large Wheel M N O P, whole 
outmoftlimb is divided into two hundred equal parts} this by certain fmall 
Pillars is fixt on the Frame R.T, in the manner expteft in the Figure. In 
the middle of this, on the back fide, in a convenient frame, is placed a fmall- J 
Cylinder, whofc circumference is equal to twice the length of one of thofe 
„divifions, which I find anfwertoan inch of afeent, or deic ent, of M ercury ; 
This Cylinder!,fs movable on a very (mail Needle, on the end of which is 
fixt a very light Index K L, allvtfhich are fo pois’d on the Axis, or Needle, 
that no part is heavier then another : Then about this Cylinder is wound a 
fmall Clew of Silk, with two ftnallfteel Bullets at each end of it GH5 one 
of thefe, which is fomewhat the heavier, ought to befobig, as freely to 
move to and fro in-the PipeF} by means of wliich contrivance, every the t 
leaft variation of the height of the Mercury will be made exceeding vifible 
by the motion to and fro Of the fmall Index KL. y 

But this is hut one way of difeovering the effluvia of the Earth mh$ 
with the Air ; there may be perhaps many othersyritnefi the Hygrofcopc, 
an Inflrument whereby the watery fleams volatile in the Air are difeerned, 
which the Nofe it felf is not able to find. This I have deferib'd in the 
following Tratl in the Defcription of the Beard of a wild Oat. Others there 
are jit ay be difeovered both by the Nofe, and by other ways alfo. Thus 
the fmoak cf burning Wood is fmelt, leen, and fufftdcntly felt by the 
eyes : The fumes of burning Brimftone are fmelt anddifeovered alfo 
by the defraying the Colours of Bodies , as by the whitening of a red 
Role .1 And who knows, but that the Indufiry of man, following this mt- 
thodjnay find out wayesof improving this fenfe to as great a degree offer* 
feftion as it it in any Animal, and perhaps yet higher. r 

'Tis hot improbable alfojjut that our tafte maybe very much improv'd ,, y 
either by preparing our taft for the Body, as, after eating bitter things, j 
Wi ne,or other Vinous liquors, are more fenfibly tafted ; or elfe bj pre- 1 
, . \ : : . . P 
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paring Bodies for our taft ; as the diffolving of Metals with acid Liquors* 
make them tafiable, which were before altogether infipid; thus Lead M 
comes fweetcr then Sugar , and Silver more bitter then Gall, Copier 
and 1 fon of mojl loathfomc tafts, And indeed the bufmejl ofthi$ j 

being to difcover the prefence cf dijfolved Bodies in Liquors put on ibk 
7ongue.pT in general to difcover that a fluid body has fomefolid body diffolvc 
in it, and . what they are ; whatever contrivance makes thisdifcozkn 
improves thus fenfe.. In this kind the mixtures ofChymical Liquors 
ford many Inflances ; as the fweet Vinegar that is impregnated with 
Lead may be difovered iobefoby the afufionof a little of an Alcaliziw 
folution : The bitter liquor of Aqua fortis and Silver may be difcovefa 
to be charg'd with that Metal', by laying in it fome plates of Copper j 
7is not improbable alfojbutthere maybe multitudes of other wayes of difco- 
vering the parts diffolvd.\ or difjoluble in liquors ; and what is this difco- 
very but a kind of fecundary tafting. 

, ’Tis not improbable alfofbut that the fenfe of feel i ng may he highly im¬ 

prov'd, for that being a fenfe that judges of the more, grofs and rob'ufl: 
motions of the Particles (f Bodies, ferns capableof being improv'dand 
affifed very many wayes. Thusfor the diflinguifl/mg of Heat and Co\d,the 
^Veather-glafs and Thermometer, which I have defcribd in this folloW-r 
Jng Treatife, do exceedingly perfebi it ; by each of which the leaf varia¬ 
tions of heat or cold,-which the mofi Acute fenfe is not able to diflingui(h,are 
manijefed This is oftentimes further promoted alfo by the help of Burn- 
ing-glafles, and the like,which collebt arid unite the radiating heat. Th 
the roughnefs and fmoothnefs of a Body is made much more fenfible b 
the help of a Microfcope, then by the mofi tender and delicate Hand 
Perhaps, a Phyfitian might, by feveralother tangible proprieties, di } 
the confiitution of a Body as well as by the Pulfe. I do but inftaricth 

thefejo flew what poffibility there may be of many others, and what proba 
bility and hopes there were -if finding them ,if this method were followed ^ 
for the Offices cf the five Senfes being to detebt either the fubtil and <lMil 
, Ous Motions propagated through all pellucid or perfebtly homogen^ou 
Bodies ; Or the more grofs^ and vibrative Pulfe communicated tbr< 
the Air and all other convenient medi umsjfibether fluid or folid: 

: - : ' eifflifj 
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effluvia of Bodies diffolv’d in the Air ; dr the particles of bodies diC- 
folv’d or diffoluble in Liquors, or the more quick W violent fha- 
king motion fl/heat in all or any of theft: whatfoever does any wayefpro- 
mote any efthefe kinds oft riteria, does aford a my of improving fomt 
onefenfe. And what a multitude cf thefe would a diligent Man meet 
with in his inquiries ? And this for the helping and promoting the fenfi- 
tive faculty only . 


Next, as for the Memory, or retentive faculty, we may he fufficientfy 
inftru fled from the written Hiftories of civil anions, what grdat affi* 
fiance may he afforded the Memory, in the committing to writing things ob- 
fervahle wnatimj operations. JfaPhyfitian be therefore accounted the 
more able in his Faculty, hecaufe he has had long experience arid, pr allice, 
the remembrance cf which, though perhaps very imperfe ft, does regulate all 
his after aliions: What ought to be thought of that man, that has not only 
aperfett regifter of his own experienceJmt is grown old with the experience 
cf many hundreds of years, and many thoufands of men. 

And though of late, men, beginning to be fenfible cf this convenience, 
have here and there regiftred andprintedfome few Centuries, yet for the 
moflpart they are fet down very lamely and imperfefily, andlfear, many 
times not fo truly, they fierning, feveral of them, to be defignd more for' 
Oftentation t^wpublique ufe ; Forgot toinftance,that they do,for the 
mofi part,orntt thofe Experiences they have made, wherein their Patients 
have mifcarriedjt is very eafie to beperceiv d,that they do all a long hyper¬ 
bolical^ extol their own Prefcriptions, and vilifie thofe of others* Not- 
withftanding all which, thefe kinds cf Hifiorles are generally efieern'dvfe- 
ful, even to the ablejl Pbyfrtian . 

What may not be expelled from the rational or dedu&ive Faculty 
that isfurmjbt with fitch Materials, and thofe fo readily adapted, and 
rang'd for ufe,that in a moment, as 'twere, thoufands of JnjlanceS, fervhtg 
for the illuftration,determination, or invention, (falmoft ary inquiry , 
may be reprefented even to the fight ? How neer the nature cf Axioms 
muft aUtbofe Proportions fe winch are examiddhefrrefemany Wit^ 
riefles ? And how difficult will it he for ary, though neverJbfubtilan er¬ 
ror in Philofcphy, to fcape from being chfcovef J, after h has'indufd the 
touch, andfo many other tryab ? i 
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Wbat kind of mechanical way, andphyfical mention alfo is there 
quird,that might not thisway be found out ? The Invention of am 
find the Longitude of places h eafily perform'd, and that to at great 
fe&ion a* it defin'd, or to at great dnaccuratenefstfs the Latitude 
places, can he found at Sea ; and perhaps yet alfo to a greater certaii 
then that has been hitherto found, as I fballveryffeedily freely manifef^ 
theworld. The my of flying in the Air feems principally » e " 1 
by reafonof the want of ftrength 4n humane raufcies ; 
that could be fuppli djt werej think, eafie tomah twenty contrivances^ 
perform the office <f Wings : What 'Attempts alfo I have made for ’ 
Applying that Defied, and my fuceffes therein, which, l think, arew t 
new,and not incatfiderable. Iff all in another place relate . 

'Tit not unlihly alfo, but tharChytri\fts,:f they followed tbio method, 
might find out their fomgcb fought for Alkaheft. JVhat an univerfal 
Menftruum , which difolves all forts (f Sulphureous Bodies, lhave 
difcoverd (which baa not been before taken notice of as fuch ) lhave 
Jbewn in the fixteentb Obfervation. 

Wbat a prodigious variety of. Inventions in Anatomy has this latter 
Age afforded, even inaur own Bodusfn the 7*7 Heart, by which we live, 
and the brim,which is the feat of our knowledge of other things ? witneft 1 
alfthe excellent Worh of Pecquet, Bartholirius, Biilius, and many 
others ; and at home, of Doctor Harvy ,Doftor Ent,Do 3 or, W\l\\s,Do£ior 
Gliflon. In Ccleftial Obfervations we have far exceeded dll the An - 
tients,even the Chaldeans and Egyptians themfelves, whofe vaft Plains* 
high Towers,^ clear Air, did not give them fo great advantages over 
us, as we have over them by our Glaflcs. By the help of which, they have 
been very much outdone by the famous Galileo, Hevelius, Zulichcm ; 
and our own Countrymen, Mr, Hook, Doftor Wren , and the great Orna¬ 
ment of out Church andNationyhe Lord BMhqp of Exeter. And to * 
no more in Aerial Difcoveries, there has been a wonderful progrefl m 
byibeNobk Engine cf thenooft llluftrious Mr. Boy\e,wbom h beco, 
me to mention with all honour, not only as my particular Patroafiut ad 
Patron Philofopby h felf; ■ which be every day increases by fits L 
hours, and adorns bybis Example. 
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The good fuccefi of all tbefe great Mm^nd many others, and the mfi 
fcemmglygreat obvioufn ctecfmofl of their and divers other Inventions, 
which from the beginning of the world have been, a&’twere, trod on, and 
yet not minded till tbefe laft inquifitive Ages ( an Argument that there 
may be yet behind multitudes of the like ) puts me in mind to recommend 
fiich Stuiies,and the profecut^n of them by fitch methods, to the Gentlemen 
qfour Nation,wbofe lcifurc makes them fit to undertake, and the plenty 
of their fortunes to accomplifh, extraordinary thingiin this way . And l 
do not onlypropofe this kind of Experimental Philofbphy a* a matter, of 
high rapture and delight of the mnd,but even at a material and fenii^ 
ble Pleafiire. So vaft is the variety of pbjeds which mil come under 
that In/pettim, fo many different wayes there areuf handling them, jo 
greatis the fatisfa&ion of finding out new things, that I dare compare 
the contentment which they will injoy,wt only to that of contemplation* 
but even to that which moft men prefer of the very Senfes thcmfelvcs; 

And if they will pleafe to take any incourageinent from fo mean 
and fo imperfefi endeavours as mirfe, upon my own experience, J can 
afure them,withdut arrogance. That there has not been any inquiry or Pro* 
blem in Mechanicks, that l have hitherto propounded tomy felf, but by a 
certain method ( which l may on fome other opportunity explain ) I have 
been able prefently to examine thepojfihilhy of it; and iffo, as eaftlyto.ex* 

. cogitate divers wayes of performing it: And indeed it hpoffible to do as 
much by this, method in Mechanicks, as by Algebra can be performd in 
Geometry. Nor can I at all doubt, but that the fame method is as ap¬ 
plicable to Phyfical Enquiries , and as likely to find and reaptbesefias 
plentiful a crop of Inventions ; and indeed there ferns to be no fitbjefl fo 
barrenftut may with this good husbandry be highly improv'd. 

Toward the profecutim of this method i/z Phyfical Inquiries, I have 
here and there gleaned up an handful ^ Obfervations, in the collcUion tf 
moft of which Imade ufe c/Microfco^, andfame ether Glades and In- 
ftrument* that improve the fenfe ; which way I have herein taken , not 
that there are not multitudes of ufeful andpleafant Obfervables,yetjmcd* 
k&ed,obvum enough without the helps of Art f but Only to promote the ufe 
of Mechanical helps for the Serfes froth in the jurveyijjgtbe already ytfibk 
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World, and for the difcovcry af marry others hitherto unkjvm, and to 
usjritb the great Conqueror40 be affefled that we have not jet over comet 
World when there are fi man) others to be difcovered\ every confiden 
improvement ofTctefcopes or Microfcopes producing new Worlds 
Tcrra-lncognita’s to our view. Ji ] 

The Glaffcs Iufedwere of our Englifb maty,but though very good of the 
kind, yet far fbortef what might be expelled, could we once find a wa) 
making Ghfes Elliptical, or of fome more true /hope ; for though ~ 
Microfcopes, andTelcfcopcs, ai they now are, willmagnifieanOi 
about a thou fond thoufand times bigger then it appears to the nakedeye ; 
yet the Apertures of the Objeft-glafes are fo very fnail,that very few Rays 
are admitted, and even of thefe few there are fo manyfalfe, that the Objetl 
appears dark no/indiftinft: And indeed thefe inconveniences are fuch,ds 
feem irreparable from Spherical Glajfes, even when mofi exaftly made,but 
the way we have hitherto made ufeoffor thatpurpofe is fo imperfefl,thatttbere 
may be perhaps ten wrought before one be made tolerably good, and mofi of 
thefe ten perhaps every one differing in goodnefl one from another, which is 
an Argumentphat the way hitherto ufed is,at leafi,very uncertain . So that 
thefe-Glajfes have a double dtfeft;tbe one,tbat very few of them are exa&ly 
true wrought ; the other, that even of thefe that are befl among them, none 
will admit a fujficient number of Rayes to magnifie the Objetl beyond a 
determinate bignefl. Againfi which Inconveniences the only Remedies I 
have hitherto met with an thefe . 


Firftjfbr Microfiches ( where the Objcft we view is near and within out 
power)the bed way of making it appear bright in the Glacis to cafta great 
quantity of light on it bv means of etttvex glajfes jot thereby ,though the aper¬ 
ture be very finall ? yet tnere will throng in through itfuch multitudes,that art 
Objcdt will by this means indure to be magnifvdas much again as it wdiila 
be without it. The way for doing which is this. I make choice of fbme 
Room that has only one window open to the South, and at about three cfr 
four foot didance from this Window.on a Table, I place my Miarofcofe, and 
then fo place either a round Globe of Water, or a very deep clear flano tin *:' 
iwarGlafi ( whole convex fide is turn'd towards the Window) that there 
is a great quantity of Rayes colle&ed and thrown upon the Objcft: Or iff 
the Sun (bine, I place a mail piece ofoyly Paper very Hear theObjeft, be-1 
tween that and the light $ then with a good large Burning-Glad I fo coSed I 
and throw the Rayes on the Paper,that there may be a very great quantity 1 1 
of light pad through it to theObjed , yet i lb proportion that fight, tffi fl! 


1 
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may not fiogc or burp the Paper. Inftead of Which Paper there may b« 
made ufe of a finall piece of Looking-gjafs plate , oneofwhofc Tides is made 
rough by being rubb’d on a fiat Tool with very fine land, this wilt if r he‘ 
heat be kifurefy caft on it, indujrfa much greater degree of ijeft, and con-, 
fequently very much augment a convenient light. By all which means th* 
light of the Sun, nr of a Window, may be Co caft on an Obje<ft, a§fo mataft' 
twice as light as it would otherwife be without k, and that wkhouttny ittv 
convenience of glaring, which the immediate light of the Sun is-very apt to: 
create in raoft Objetfs* for by this means the Tight is To equally cfitfufed ‘ 
that all partsare alike inlightned * but when the immcdiatellghtof theSiirt 
falls on it, the reflexions from fbme few parts are lb vivid, that they diowt* 
the appearance of all the other, and are themfclves alfo, by rcafon of the in- 
equality of light, indiftmcr, and appear only radiant foot*. 

But becaule the light of the Sun, and alfo thatof a Window, is in a contk 
nual variation, and To many Objefts cannot be view’d long enoughbv them 
to be throughly .examin’d 5 btfides that, oftentimes the WeathtSVfo dark, 
and cloudy, that for many dayes together nothing can be view’d i And be- 
caufe alfo there are many Object to be met with in the night, which cannot 
fo convenient^ be kept perhaps till the day, tlwrefore to procure and call a 
fufficient quantity of fight on an Objcft in the nighr, 1 thought of, and ofteir 
* wed this. Expedient. - 

Iprocur'dmeafmallPcdeftal, fuch a» is ddl-rib’d in the fifth Figure of' 
the ford Scheme on the fmall Pillar A B, of which were two movable 
urf-n D ’ which bymeans of the Screws £F, I could fix in any part of 
^"theundermoftof thcle I pl.ic d a pretty large Globe of Cla& 
G fiU d with exceeding clear Brine, ftopr, inverted, and hxt in the manner 
vifible in the Figure 5 out of the fide of which Arm proceeded another 
Arm H, with many joynts * to the end of which was faftned a deep plain 
Convex glajs I which by means of this Arm could be moved to and fro and 
15 any pcjlTtirc. On the upper Arm was placed a fmall Lamp K, which 
could be lo raov d upon the end of the Arm , as to be fet in a fit pofturcto 
give light through the Bail: By means of this Inftrument duly placet, as la 
expreft tn the Figure, with the finall flame of a Lamp may be caft as great 
and convenient a light on the Object as it will well beforehand being always 
conftant, and to be had at any time. I found moft proper for drawing the 
representations of thofe fmall Objects I had occafion to obferve. 

None of all which ways (though much beyond any other hitherto made 
ufe of by any Ikrfow ) do afford a fufficient hd r ,but after * certain 

5 !? re kT 0f,1 l a8 r )lng,thcy fcavcusa ^* m ' B the lurch. Henccit were very 
"““"P 1 * way were thought of for making the Obic&-elafc of 
*uch a Figure as would conveniently bear a large Aperture. 

As far Telefcopes, the only improvement they fern capable of., U the 
imeaftog oftkeir length ; for the Objeft being remote, there U no thought 
of giving it a greater light then it hat 4 and therefore to augment 1 
Aperture, the Glaft muft be ground of a vert lame fbhtrt * fm 
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mtamjhe longer the Glajl be , ike bigger aperture wilt it beartftheGlaMi 
be of an equal goodnejl in their kind. Therefore a fix will indure a 
much larger Aperture that a three foot Glajl ; and a fact) foot Glajl M 
prdportionabl) bear a greater Aperture then a thirtyyand vill a* much at- 
cel haljo as a fix foot does a three fat, a* I have experimentally obfervd 
in one of that length made by Mr. Richard Reives here at Londofa, 
which will bear an Aperture above three inches over , and yet mam 
the Objett proportionably big and diflintt; whereas there are very 
few thirty foot Glafesthat will indure an Aperture cf more then two in¬ 
ches over. So that for Telefcopes, fappofing we had a very ready way 
cf making, their Objefi Glajfes of exaftly faherical Surfaces , we mighty by 
increafmg the length of the Glajl , magrnfie the Objett to any ajfignable big . 
nefi. And for performing both thefe , I cannot imagine any way more ea- 
fayandmoreexafiy then by this following Engine Jy me am of wbichy ary 
GlaffeSyof what length foeverjnaybe faeedilymade.lt feemsthe mofi eafte r 
becaufe with one and the fame Tool may be with care ground an Objett 
Glajly of any length or breadth requifite , and that with very little or no 
trouble in fitting the Engine , and without much skill in the Grinder. 

It ferns to be the moft exalt , for to the very lafi ftroke the Glajl does * 
regulate and rettifie the Tool to its exatt Figure ; and the longet or more 
the Tool and Glajl are wrought together , the more exatt will both of them i 
he of the defir d Figure. Further , the motions of the Glajl and Tool do 

fo crojl each other , that there is not one point cf ethers Surface jut has 
thousands of crojl motions thwarting it , fo that there can be no kjndof 
Rings or Gutters made either in the Tool or Glafi. 



The contrivance of the Engine is, only to make the ends of two large 
Mandrils fo to move, that the Centers or them may be at any convenient 
diftance afunder, and that the Axis of the Mandrils lying both in the rathe 
plain produc’d, may meet each other in any arguable Angle 5 both which 
requintes may be very well perform’d by the Engine deferib'd in the third 
Figure of the firft Scheme : where A B fignifies the Eeam of a Lath fixt per¬ 
pendicularly or Horizontally, C D the two Poppet Reads, fixt at about two 
foot diftance, E rj 'an Iron Mandiyl^hoic tapering neck F runs in an adapt¬ 
ed tapering brad Collar* tbe other end E runs on the point of a Screw] 0 $ 
in a convenient place of this is faftnedH a pully Wheel, and into the end of 
it,that comes through the Poppet head C, is fereweda Ring of a hollptv 
Cylinder K, or Tome other conveniently flhapdTcol. of what widened ftiaM 
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b* thought moft proper for the cize of Glafles k about which it is to be ini- 
ploy’d : As, for Objeft gfafles, between twelve foot and an hundred fopt 
long, the Ring may be about fix inches over, or indeed fomewhat 
more for thofe longer Glafles. It would be convenient alfo, and not 
very chargeable, to have four of five feveral Topis, as one for all Glafles 
between an inch and a foot, one for all Glafles between a foot and ten foot 
long, another for all bet ween ten and an hundred,a fourth for a 11 between a 
hundred and a thoufand foot long 5 and if Curiofity Ihall ever proceed fo 
far,one for all lengths between a thoufand and ten thoufand foot long j .fpr 
indeed the principle is fuch,that fuppofing the Mandrils well mad^and bf a 
good length, and fuppofing great care be ufed in working and polifhing 
them,I fee no reafon,but that a Glafs of a thoufand,nay often thoufand foot 
long, may be as well made as One of ten $ for the reafon is the fame,fuppofing 
the Mandrils and Tools be^pade fufficiently ftrong, fo that they cannot 
bend 3 and fuppofing the Giro, out of which they are wrought, be capable 
of fo great a regularity in its parts as to refraftion: this hollow Cylinder K 
is to contain the Sand, and by being drove round very quick to and fro by 
means of a fmall Wheel,which may be mov'd with ones foot, (erves to grind 
the Glafs: The other Mandril is fhap’d like this, but it has an even neck in- 
ftead of a taper one,and runs in a Collar^that by the help of a Screw, and a 
joynt made like M in the Figure, it can be (fill adjuftned to the wearing or 
wafting neck : into the end of this Mandril is fore wed a Chock N, on which 
with Cement or Glew is faftned the piece of Glafs Q_ that is to be form'd * 
the middle of which Glafs is to be plac’d juft on the edge of the Ring, and 
the Lath O P is to be fet and fixt ( by means of certain pieces and forews, 
the manner whereof will be fufficiently evidenc’d by the Figure) in fuch 
an Angle as is requifite to the forming of fucha Sphere as the Glafs isde- 
fign’d to be of} the geometrical ground of which being fufficiently plain, 
though not heeded before, I fha,!], for brevities fake, pals over. Thislaft 
Mandrills to be made ( by means of the former, or fome other Wheel) to 
run round very fwift alfo, by which twocrofs motions theGIafi cannot 
chufo (if care be us’d ) but be wrought into a moft cxa&ly fphcrical 
Surface. 

. . <r 

But becaufe we are certain, from the Laws of refra&ion ( which t 
1 have experimentally found to be fofiy anlnfirurnentljball prefently de¬ 
fer ibc) that the lines of the angles of Incidence are proportio¬ 
nate to the lines of theanglesof Rcfra&ion, therefore if G Ioffes could 
be made of thofe kind of Figures, or fome other, fuch as the moft incompa¬ 
rable Dcs Cartes has invented, and demonftrated in hu Tbiitfcpbicoland 
Mathematical lforks,we might hope for a much greater perfeflbn ofOpticks 
then can be rationally expelled from fpher'icat ones; for thougb,cztcr\s pa- 
ribuSj we find, that the larger the Tefefcope ObjeR Glajfes are, and the 
fborter thofe of the Microfcope, the better they magnifies yet both of them. 
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M&fucb determinate dimerfm, areby certain mccmtmnus rendred 
Zufeful; for it mil be excepting difficult to make and manage* Tide 
*&*«» hundred foot long, and li mit be at difficult to inlighten art 
OlyeR let! then an hundred fart of an inch difltnt from the ObjeH Glaf}„ 
I have not at jet made ady attempts of that kind, though Ikymtmot 
three wayes, which, a* far at I have yet cmftdered, feem very probable jnd 
may invite me to make a tryalas foon at I have an opportunity, if which I 
mtf hereafter perhaps acquaint the world. In the Interim,1 fhalldefcribi 
the hfirument I even rum mention'd, by which the refra£tion of all kinds 
ef liquors may be moft exaUly meafur d, thereby to give the curiou* an 
opportunity of making what further tryals of that kjnd they flail think, 
requiftte to any if their intended tryals ; and to let them fee that the taws 
of Refraction aremt only notional. 

The InIVrument confifted of five Rulers, or long pieces placed together, 

after the manher expreft in the fecond Figure of the firft Scheme, where 

A B denotes a ftraignt piece of wood about fix foot and two inches long, 
about three inches over, and an inch and half thick , on the back fide of 
which was hung afmall plummet by a line ftretchr from top to bottom, by 
which this piece was fet exa&ly upright,and fo very firmly fixt* in the mid¬ 
dle of this was made a hole or center, into which one end of a hollow cy¬ 
lindrical brafcBox CC, falhioifd asIlhallby and by deferibe, wasplac’d, 
and could very eafily and truly be mov'd to and fro ; the other end of this 
Box being put into, and moving in, a hole made in a fmall arm D D 5 intq 
this box was faftned the long Ruler E F, about three foot and three or fouf 
inches long, and at three foot from the above mention'd Centers P P was 
a hole E, cut through, and erod'd with two fmall threads, and at the end of 
it was fixt a fmall fight G, and on the back fide of it was fixt a fmall Arm H, 
with a Screw to fix it in any place on the Ruler L M } this Ruler L M was 
ipov’d on the Center B (which was exa&ly three foot diftance from the 
middle Center P ) and a line drawn through the middle of it LM, was 
^divided by a Line of cords into iome fixty degrees^nd each degree was fub- 
dividedinto minutes , lb that putting the crols of the threads inE upon any 
part of this divided line, I prefemlyknew what Angle the two Rules AB 
3ixl E F made with each other, and by turning the Screw in H, l could fix 
them in any pofition. The other Ruler allb R S was made much after the 
lame manner, only it was nor fixt to the hoi low cylindrical Box. but.by means 
of two (mall bra» Armes or Ears, it mov’d on the Centers of it 5 this alfo, 
by means of the crofs threads in the hole S, and by a Screw in K, could be 
faftned on any divifion of another line of cords of the lame radius drawn ort 
N O. And fo by that means, the Angle made by the typo Rulers, A B add 
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that the feox, when the Pipe and that wM foyn? d to it^ would; cptftainti^ 
Water when fill’d half full, and would like wife, without running over, in- 
dure to Be inclin’d to ari Angle s equal to that of thb greateft refra$jofi of* 
Water, and no more,without running oVtr. The Rulgr E F wasfnit very faft 
tothePipcV, fothatthe Pipe V dire&edthe lengthof theRulerilF,and 
the Box and Ruler were mov’d on the Pin TT, fef as to make"any defi- 
rable Angle with the Ruler AB. The bottom of this PipeV w^s Rop’d 
with a fmall piece of exa&ly plain Glafs, which was plac’d exa&ly per¬ 
pendicular to the Line of direftion, or Axis of the Ruler E F. The Pins 
alfo T T were drill’d with fmall holes through the Axis through thpfiq 
holes was ftretcht and faftned a fmall Wire. Thery was likewile .a finall 
Pipe of Tin loolly put on upon the end ofV, and reaching down to the: 
fight G} the ufeof which was only to keep any falle Ray es of light frQiu 
palling through the bottom of V, and only admitting fuch to paisas pier-} 
ced through the light Gr All things being placed together in the planner 
deferib’d in the Figure 5 that is, the Ruler A B being fixt perpcndicularfl 
fill’d the Box CC with Water, or any other Liquor, whole rcfraftionl in¬ 
tended to try, till the Wire paffing through the middle of it wej-e juft co¬ 
vered : then I moved and fixt the Ruler F E 3t any afiignablc Angie, and 
placed the flame of a Candle juft againft the fight G ; and looking through 
the fight I, I moved the Ruler R S to and fro, till I perceived the light paf 
fing through G to be covered, as ’twerc, or divided by the dark Wire paf - 
fingthrough PP: then turning the Screw iiiK, I fixt it in that pofture: 
And through the hole S, Iobfervcd what degree and part of it was cut by 
the crofs threads in S. And, this gave me the Angle of Inclination, APS 
anfvvcring to the Angle of Refra&ion B P E : for the furface of the Liquor; 
in the Box will be alwayes horizontal, and confequently AB will be a 
perpendicular to it} the Angle therefore APS will meafurc, or be the 
Angle of Inclination in the Liquor 5 next EPB muft be the Angle of Rg- 
fra&ion,for the Ray that pnfies through the fight G, pallesallo perpendicu¬ 
larly through the Glafs Diaplragme at F, and confequently alfo perpendi¬ 
cularly through the lower furface of the Liquor contiguous to the QUis, and 
therefore fufters no refra&ion till it. meet with the horizontal fupiace of the. 
Liquor in C C, which is determined by the two Angles. 

By means of this Inflrument lean wftMittle rrouble, and a very 
fmall quantity of any Liquor, examine , mofl accurately^ the refra&ion 
cf it , not only for one inclination , but for ally/and thereby am inabled 
to make very accurate Tables ; fever al cfvpfych I have alfo experimentally 
made^and find\ that Oyl of Turp entitle has amuch greater Rtfraftion ' 
then Spirit of Wine, though ith tighter ; and that Spirit of Wine 
has a greater Reft aftion thpfwzttr, though it be lighter alfo ; but that 
felt Water alfo hasagrtater RefraCtion then frefh, though it be heavier ; 
but Allum watcrf^ a left refraction then common Water, though bea- 
wer aJfosStfthat it feems^asto the refra&iort made in a Liquor the fpeci*- 
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fick gravity h cf no efficacy.By tbh I have alfo foundybat look.wbat proi 
portion the Sine cf the Angle of one Inclination bat to the Sine cf 
Angle of Refradion, correfrondent to H, the fame proportion have all 
the Sines cf other Inclinations to the Sines cf their appropriate Refractions. 


My way for meafuringhow much a Glafs magnifies an Objed, plac’d atjjt 
convenient diftance from my eye,is this. Having re&ifi’d the Microjcope , to 
lee the defird Objeft through it very diftin&ly, at the fame time that I loolj; 
upon the Objett through the Glafs with one eye, I look upon other Obje£fy 
' ttthe fame diftance with my other bare eye 5 by which means I am able, 
by the help of a Ruler divided into inches and fmall paits, and laid on the 
Pcdejlal of the Microfcope^o caft,as it were, the magnifi a appearance of the 
Objcft upon the Ruler,and thereby exaftly to meafure the Diameter it ap¬ 
pears of through the Glafs, which being compar’d with the Diameter it ap¬ 
pears of to the naked eye, will eafily afford the quantity of its magnify¬ 
ing. 

The Microfcope , which for the moft part I made ufe of was fliap’d much 
like that in the fixth Figure of the firft Scheme , the l ube being for the moft 
part not above fix or feven inches long,though, byreafon it hadfour Draw¬ 
ers, it could very much be lengthened, as occafion required $ this was con- 
triv d with three Glafles^a fmall Objeft Glafs at A, a thinner Eye Glafs about 
B, and a very deep one about C: this Imade ufe of only when! had De¬ 
ration to fee much of an Object at once ^ the middle Glafs conveying a 
very great company of radiating Pencils, which would go another way, and 
throwing them upon the deep Eye Glafs. But when ever I had occafion to 
examine the fmall parts of a Body more accurately, I took out the middle 
Glafs,and only made ufe of one Eye Glafs with the Ob jedt Glafs, for always 
the fewer the Refra&ions are, the more bright and clear the Objedc appears. 
And therefore *tis not to be doubted , but could we make a AJicroJcope to 
have one only refra&ion, it would, ceteris paribus 3 far excel any other that 
had a greater number. And hence it is, that if you take a very clear piece 
of a broken Venice Glafs, and in a Lamp draw it out info very final! hairs 1 or 
threads, then holding the ends of thefe threads in the flame, till they melt 
and run into afinall round Globed, or drop, which will hang at the cod of 
the thread 5 and if further you ftick feveral of thefe upon the end of a ftipk 
with a little fealing Wax, fo as that the threads ftand upwards, and then do 
a Whetftone firft grind ©ff a good part pf them, and afterward 00 a fmooth 
Metal plate, with a little Tripoly, rub them till they come to be very 
finocthv if- one of thefe befixt with a little fdft Wax againft a final! needle 
hdlc,prick’d through a thin Plate of Brafs,Lead, Pewter, or any other 
tal, and an Objcfr, plac’d very near, be look'd at through it, it will both 
magnifie and make fome Objeas more djftieft then any of the great Micro* 
feopes. But becaufe thefe, though exceeding eafily made, are yet very tr£>ij- 
bJcfometo be us’d,becaufe of their Imalnefi^nd the nearnefsof theObje&iJ. 
therefore to^revent both thefe, and yet have only two Refra&ions, [pro¬ 
vided me a Tribe of Brafs, fhap’d much like that in the fourth Figure of the 
firft Scheme 5 into the finaller end of this I fixt with Wax a good piano con- 
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vex&bjetOt Gla(s,with the convex fide towards the Obje&, ami into the 
bigget end I fixt alfo with wax a pretty large piano Convex Glafi, with 
the convex -fide towards my eye, then by means of the finall hole 
by the fide, I fill’d the intermediate fpace between" theft two GlaflSj 
wkhi very clear Water, and with a Screw flopp'd it in 5 then putting 
on a Cell for the Eye, I could perceive an Ofije$ Tnore bright then I could 
when the intermediate fpace Was only fill’d with Air^but this, for other in¬ 
conveniences, I made but little ufe of. { , A 

My way for filing both the GlaG and OJbjed to the Pedeftal moft conve¬ 
niently was thus: Upon one fide of a round Pedeftal A B, in fhpfixth Fi¬ 
gure of the firft Scheme ,vt as fixt a fin all Pillar C C, On this was fitted a finall 
Iron Arm f>, which could be mov’d \ip and down x and fixt in any part Of the 
Pillar,by means of a fmall Screw E 3 on the end of this Arm was a fgiall Ball 
fitted into a kind of focket F, made in the fide of the firaisRihg 0 , through 
which the fmall end of the Tube was fcrevv’d^ by meahs of which contri¬ 
vance I could place and fix the Tube in what pofture I defir'd (which for 
many Obftrvations was exceeding neceflary ). and ad juften it moft cxaftlv 
to any Objefr. ■ / 

For placing theObjeft,! made this ppntriVancp^ (ipoft the end of a fmall: 
brais Link or Staple H H, I iofaftned a round. Plate 11, that it might be* 
turn’d round upon its Center K, and going pretty ftiff, would ftand* 
fixt in any pofture it wasfet 3 on.the fide of this Was fixt a fmall Pillar P Ai 
about three quarters of an inch high, and through the top of t his was thruft 
a fmall Iron pin M, vvhofe top juft flood over the Center of the Plate 3 oft 
this top I fixt a fmall Objeft, and by means oi theft contrivances i was a ble* 
to turn it into all kind of pofitions, both to my Eye and the Light ; for by 
moving round the fmall Plate on its center, I could move it one way, and by 
turning the Pin M, I could move it another way, and this without ftirring 
the Glafsat all, or at leaft but very little: the Plate likewife I could move 
to and fro to any part of the Pedeftal ( which in many cafes was very con¬ 
venient) and fix it alfo in any Pofition, by means of a Nut N, which was 
ferew’d on upon the lower part of the Pillar CC All the othfcrCon-v 
trivanccsare obvious enough from the draught,and will need nodefeription 

Novp though this were the Inftrument l made moft ufe of, , yet I have 
made feveral other Tiyals with other kinds of Microfcopes, which both 
for matter and form were very different from common frherical Glajfes. 

I have made a Microfcope with one fiece of Glafi, both whofe furfaas 
were plains. 1 have made another only with a piano concave, without 

any kind of rtfkfiion, divers alfo by means of reflSftfon. I have made 

others of Waters/ Gums, Refms, Salts, Arfeniok, Oyls, and with 
divers other mixtures of watery and oy\y Liquors. Andindeedtht 
fubjeftis capable of a great variety, but I find generally none more ufe* I 
ful then that which is made with two Glaffes, fuch as I have already de~ 
ferib'd. Mat 
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What the things arelobfervd, the following defections wifi matifefey 
iiihrief they were other wtceeding fmaH Bodies, or exceeding 
Cores, or exceeding fmall Motions, feme of each cf which the Reajf 
rtill find in the following Notes,and fuch, as I prefume, ( many oftbm 
atleaftfewillbe new, aridperhaps not tejf^hngc: Some fpecimdiiW 
each of which Meads the Header will find in the fubfequerrt delrnafem^ 
and indeedof fome' more then I was willing there fhould be ; ‘ which 0a* 
occafmed by my firfiIntentions to print a much .'greater number thrift 
have fence found time to compleat. Of fetch therefore as I had, I fetch¬ 
ed only fome few of every Mead, which for feme particulars feemdmofi&l 
fervable, rejeftingthc reft as fuperfluous to the prefent Defign . 

What each f the delineated Subjects are,the following deferiptions din- 

next to each will inform,cf which I Jb all here, only once for all, add, Thai 

in divers df them the Gravers have pretty well follow'd my direftions and 
draughts ; and that in making of them, I indeavoured ( as far as brad 
able ) fir ft to difeover the true appearance, and next to mafa a plain re- 
prefentation of it. This I mention the rather, becaufe cf tbefe kind of 
Objetts there is much more difficulty to difeover the truejhafeej then cf 
thofe vfible to the naked eye, the fame Objett feeming quite differing, in 
one pofttion to the Ught, from what it really is, and may be discover'd 
in another . And therefore I never began to make any draught before by 
many examinations in feveral lights, and in feveral pofiiions to thofe 
lights, t had difeover'd the true form. For it is exceeding difficult in 
feme Objetts, to diftinguijh between a prominency o^ a depreflion, 
between a Ihadow and a black ftain, or a reflexion and a whirenefe 
in die colour. Befides, the tranffarency f moft Objefts renders them 
yet much more difficult then f they were opacous. The Eyes of a Fly in 
one kind f light appear almoft like a Lattice, drill d through with abun¬ 
dance of frnall holes ; which probably may be the Reafon, why the Ingeni¬ 
ous Dr. Power feemsto feppofe them fuch . In the Sunfhine thy look, 
likg a Surface cover'd with golden Nails; in another pofeurefeh a Sur¬ 
face cover'd with Pyramids ; in another with Cones ; and in other po- 
ftures f quite other fejapes ; but that which exhibits thebeft, is the Light 
colkaed on the Obje fi, by thofe means 1 have already deferib'd. .. 
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Aid tbit teat undertaken inprofecutibn of the Deftgn which the KOYt \ 
AL SOCI El Y hat propos'd to tt felf. For the Members ofthe Affably bd* 
ting before their eys fomany fatal kjiances of the errors andfaljhoodsjn which 
the greatefl part cf mankind has fobngwandred, becaufe they rely dupon the ■ 
firength of humane Reafon alone, have begin anew to correti all Hy. 
pothefes by fenfe, as Seamen dotheir deadfteckonings by Coeleftial 
Obfervations;<W to thispurpefe it him been their principal indeavour to en¬ 
large ftrengthen the Setfcs by Medicineyww'ty fucb outwardInftru- 
ments as'areproper for their particulakworks.' BytUs means they findfome 
reafon to fujpeft ,that thofe effete of Bodies,which have been commonly attri¬ 
buted to Qualities, and thofe corfefid to be occult, are perform'd by the 
fmall Machines of Nature, which are not to be difeern demboui theft helps, 
feemingdbemcerproduRsof}A(Xion,¥'ts,me,and Magnitude; andthatthe 
Natural Textures, which fame call the Plafticlc faculty, may be m o de in 
Loom kjebich a greater perfeflienof Opticks may make difcernable by thefe 
Olajfesfbat now they are no morepuzgjed about themfhen the vulgar are to 
owriw/wTapeftry or fiowred Stuffs are woven. And the ends of all thefe\ v 
Inquiries they intend tobe tbeVleafure cf Cimteinplative minds, butdb&rd 
alLyhee ale and dilpatch (ftht'labours ifmens hands.They' do indeedneg-- 
left bo opportunity to bring all the rare things of Remote Countries witbin th 
conrpaflbf their knowledge andpndiice.But they jtillacknewledg their mqVc< t 
Ufefiil Informations to arife from common things, and from ivr etMfm# 
their moft ordinary operations upon them. They do not wholly nye& Expert-* 
merrtstf niter light nm/theory but they principally aim at fuih, whofk . 
Applications will improve and facilitate the prefentway if Manual Arts.' 
And though fame men, who are perhaps takfn up aboutlejl honourable Etnas 
plpyments, arepteas dto cenfure their proceedings, yet they can fhew more- 
fruits^ - theirfirftthreeyears, wherein they baveagembled, thenany other. 
^-Europe can for a much larger /face if time.’Th trine,fucb tm-\ 
dertaipigsas tbbrs docommonfy meet withfmallincouragerrum, becauff 
men are getter ally rather takenwiih the plaufible and diftxtrfhc, then it r- 
real and thefolid part of Phikfophy ; yet by the good fortune if their inftitu -i 
tunyn mAge cfalldhers the m^trayd^^ 
contribution andpr'&ncefvaymanyftUcb^ 

i - - and s| 



The Preface. ( 

and other syrbo are fome of the moft coniiderable in theirfeveral Frfijfions. 
But that tbatyet farther convinces tnecfthe Real efteem that the mate ft-, 
rtous/url of men have of this Society^ that feveral Merchants^#* 
abimeameft(whofe Ohfkd is meumisrtxmmybat great Rudder of humane 
affairs)b/we adventur'd conftderablc fitms <f Money,to put in pra&icc what 
firm cf our Members have contrived, and have continued bed faft in their 
good opinions of fucb hdcavours, when not one of a hundred cf the vulgar 
have btlievcd, their undertakings feafable. And it is alfofrtto be addedjhat 
they have one advantage peculiar to tbcmfdvesjthat very maty cf their num¬ 
ber are men .of Comrade and Traflkk; which is a good Omen, that their 
attempts will bring Philcfophy from words to a&ion^mg the men cfBufi- 
nefthave bad fogreat a ft ar e in tbeir firfl foundation. 

And of]ibis kind I ought not to conceal one particularCjcncwhzyjvbicb more 
nearly concerns my felf.bisthe munificence of Sir JohnCutler,w endowing 
a Lefture for the promotion of Mechanick Arts^o be governed and dir elded 
lyThkSoclcty .7hiSo\mty I mention for the Honourablenefs ofthe thing it 
felfandfor the expdiation which I have cf the efficacy of the Example ;for 
it cannot now be objeftedto tbemjhat tbeir Vefigns will be efteemed frivolous 
and vim, when they have fucb a real Teftimonyqf the Approbation cf 
a Man that is fucb an eminent Ornament af this renowned City, and one, 
wholly the Variety, and the Happy Succefs, cf his negotiations, has given 
evident proofs, that he is not eafie to be deceiv'd. This Gentleman has well 
cbfcrvd, that the Arts cf life have been top long imprifon’d h the dark 
fhops of Mechanic^ tkemfelvesjsr there hindred from grdwtl either tyigy 
nprancfyr felf-Interefkand he has bravely freed them from thefe inconvenj* 
cncc&'.Hcbatb not only obliged Tradesmen J>ut Trade it felfiHe has dm a 
work, that hwortby of London, and has taught the chief City of Commerce^ 
in the world the right way how Commerce is to be improv'd. We have ahead) 
feen many other great figrn cf Liberality. and a large mnd, from the fame 
band: For by his dHtgen<^'4^^ tHcCorporation forthePoor^y 
robleS\A>f£riptionsfatIxrebuildiTg<fSi.¥a$ 
meat r^Tlreland ym/ by mnf other fucb publick works* 
be has Jkwn by what meansfre indtanmfs to eftablilh bis Memotyr; fnd 
now by thUJaft gift he Fordone tbatpbiek became oUeofthtf ifeft Ciozeo > j 
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of m Nation to accomplifb, feeing one <f the wifcft of our Scatefmendfc 
Lord Vcrulam , firfi propounded it. 

But to return to my Sutycfiyfrom a digitfon y which, Ihopejuy Reeder, 
will pardon me, feeing the Example id fo rare that I can make no more fiicfi, 
digrffions. If theft my firfi Labours Jballbe any wayes; ufefulto myu'h 
ring men, / mufi attribute the incouragement andpromotion of them to 4 faj 
ry Reverend and Learned Pcrfon,^ whom this ought in jufiice to be fa z^j 
THat there is i'carce any one Invention, which this Nation has prQ- 
duc!d in oof Age, but it has Lome way or other ken fee-forward h$ s 
hi&affiftance. My Reader J bdkue,will quickly ghtfi, that it it Dr. Wilt* 
kins that I mean.He it indeed a man born for the good <^mankind^W for 
the honour of bit C ouutry. htbe fweetnels of whofe behaviour,# the 
calmnefs of his mind, in the unbounded gocxlnofs oj his heart, we haye 
an evident Infiance, what the true and the primitive unpafllonatcReligir- 
on was, before h was fowr ed by particular Faftions. In a word, hkt Zeal 
has been Jb conftant and efte&oal in advancing all good and profitable 
An&yhat as one of the Ant iem Romans find cf Scipio, That he thanked 
Oodthat he was a Roman ; becaufe whercever Scipio had been born, 
there had been the (eat of tlv? .Empire of the world: So may Itjtani 
God, that Dr. Wilkins Was an Englishman, fa whenever be had lived, 
there bad been the chief Seat ^generous Knowledge and hilofo^. 
phy. To the truth of thkyhere are fq many worthy men living thaXwillfitE 
fird *, that I am confident, what I have here {aid, will not be Igobldupop, 
by any ingenioud Reader, as a Panegyrick, but only as a rta\ teity- 
raony - : y *'■ 

By the Advictofthia Excellent man Ifirfifet upon this En^rprife^jfa 
fill came to itwitkmcb Rt\\^zncyfiecaufe I was to-follm th$ footflepygf 
fo eminent a Perfimaa Dr. W#u , who wastfre firfi that attenipud.avy 
thing cf this nature j whofe original draughts do now make of 

merits of that great Collection of Rarities in the Kings Clofet. if is Ho¬ 

nor, which his firfi beginnings of this kind have receiv d, to be admitted in¬ 
to the moft famous place of the worldjlid not fo much incourage, as the ha- 
zzrdof corning after Dr. Wren did affright^; for of him I mufl affirm+ 
tbat T fince the time of Archimedes, there fcarce ever met in one man, in fa 
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gfiat a perfection, fuch a Mechanical Hand, and fo PhilofopIii$a a 
■■Mind. . \ ‘ ■ 


But at lafi,being offered both by Dr. Wilkins, and Dr. Wren Fiipfelf, 
that he had given over hie intentions of profecuting it , and not finding, that 
there was any elfe defigrid the pur filing of itjfet upon this undertaking and 
was not a little incouragd to proceed in it, by the Honour the Royal Society 
was pleas'd to favour me wixhftnapproving of thofe draught: (which from 
time to time as I had an opportunity cf deferring ) Iprefented to them . And 
particularly by the Incitements of divers of thofe Noble and excellent Per¬ 
sons of it, which were my more effect al Friends,who were not lefi urgent with 
ine for thepublijbing, then for the profecuim cf them . 

After I had almofi compleatedthefePiftures and Obfervations (ha¬ 
ving had divers of them ingraven , and was ready tofend them to the 
Prefi ) I was inform d, that the Ingenious Phyfitian Dr. Henry Power 
had made fever al Microfcopical Obfervations,which had I not afterwards, 
upon our interchangably viewing each others Papers, found that they \were 
for the mofl part differing from mine, either in the Subjett it felf, or in the 
particulars taken notice cf ; and that his defign was only to print Obfer¬ 
vations without PiHuresJ had even then fupprefled what I had fo far pro¬ 
ceeded in . But being further excited by fever al of my Friends, in comply- 
ance with their opinions, that it would not be unacceptable to feveral inqui- 
fitive Men, and hoping alfo, that I fhould thereby difeover fomethmg 
New to the World, I have at length cajl in my Mtte, into the vafi Tretifii- 
ry of A Philofophical Hiftory. And it is my hope, as well asbebef, that 
thefe my Labours will be no more comparable to the Produ&ions of maty 
other Natural Philofophers, who are now every where bufie about, greater 


things ; then my little Objefis art to be compar'd to the greaterand'more 
beautful Works of Nature, A Flea, a Mite, a Gnat, to an Horfit,dtt Ele¬ 
phant, or a Lyon. Vf-v.-H' 
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bservati ons and Inq^uiriej thereupon. 



Obferv. I . Of the Point (faJhafp [mall Needle . 

r S in Geometry , the mofr natural, way of beginning is 
k from a Mathematical point ; fo is the fame method in 
Oblervations and Natural hijiory the molt genuine,fim* 
pie, and inftru&ive. Wcmuftfirh endevour to make 
letters , and draw fngle ftrokes true, before wc ven* 
ture to write whole Sentences , or to draw large ft* 
ttures. And in rhyjical Enquiries, wc muff endevour 
to low Nature in the mere plain and cafe ways (be 

treads in the mo (i fmple and uncompounded bodies , to trace her fireps, and 
be acquainted with her manner of walking there, before we venture our 
felves into the multitude of meanders foe ha$ in bodies of a more complies* 
ted nature} left, being unable todifiinguifo and judge of our way, we 
Quickly lofe both A 4 /#reourGuide,and our felves too.and arcleft to waj> 
der m the labyrinth of groundleli opinions 5 wanting both judomenL that 
hgkt^ experience, that clew, which fiiould direft our proceedings. 

\Ae will begin thefc our Inquiries therefore with the Oblervations of 
Bodies of the mo ftftmple nature firlqand fo gradually proceed to thofc of* 
more One. foprofccution of which method,wc Ihallbean with 

zrhrfcalfo.p Of which kind the Trim of a NeedleU cofomonly reckon'd 

,f0r thc m ° ft P 4rt > «*e fo Ihafp, that the naked 
t "uPf fj £ arts ° f “ : b ver T ea % pierces, and makes in 
eood^ g V! k “ d ° ^ ,e j fofterthen itfelfiBut if view’d with a very 
good Mur,ft ope , wc may find that the top of a Needle (though as to the 
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2 / Micrographia. 

fenle very Jlsarp) appears a broadJblunt, and very irregular eiid 5 not refenl- 
bling a Cone, imagin’d, l/ut onely a piece of a tapering body, with 4 

O art of the top remov’d, or deficient. The Points of Pins are yet 
lunt, and the Points of the moft curious Mathematital Inftrumentfi 
do very feldome arrive at lo great a fharpneft $ how much therefore cart 
be built upon demonftratiensmade onely by the productions of the Ru* 
leraftd Compafles, he will be better able to conlider that fhali but view 
thole points and Hues with a Aftcrofcope. 

Now though this point be commonly accounted the fharpeft (whence 
when we would exprefethe lharpnels of a point the moll fuperlatrvely , we 
lay, As fharp as a Needle) yet the Aticrofiopc can afford us hundreds of In* 
fiances of Points many thoufand times lharper: fuch as thole of th c hairs, 
and brijlfes, and clans of multitudes of Injects 5 the thorns , or crooks , or 
hairs of leaves , and other fmall vegetables 5 nay, the ends of the Jtir?£ or 
fmall parallelipipeds of Amianthus , and alumen plumojitm 5 of many of 
which, though the Points are fo lharpas not to be vilible, though view’d 
with a Merojeope (which magnifies the ObjeCt, in bulk, above a million of! 
times) yet I doubt not, but were we able practically to make Mtcrofcopes 
according to the theory of them, we might find hills, and dales,and pores, 
.and a fufficient bredth, or expanfion, to give all thofe parts elbow-room, 
even in the blunt top of the very Point ofany of thefe ro very lharp bodies. 
For certainly the quantity or extenfion of any body may beDiviJtble in in - 
though perhaps not the matter. 

But to proceed : The Image we have here exhibited in the 
firft Figure, was the top of a lmall and very fharp Needle, whole 
point a a nevertheleft appear’d through the Microjcopc above a, 
quarter of an inch broad, not round rior flat, but irregular and un- 
eve* 5 fb that it feem d to have been big enough to have affbrded„a 
hundred armed Mites room enough to be rang’d by each other without 
endangering the breaking one anothers necks, by being thruft off on ei* 
ther fide. The furface of which, though appearing to the naked eye very 
fmooth,could net nevertheleft hide a multitude of holes and fcratchesand 
ruggedneffes from being difeover d by the Microfiope to invefl it, feveral 
of which inequalities (as A,B,C, feem’d holes made by fome lmall Ipecksof 
R*Jl j and D fbme adventitious body , that fluck very clofe to it) were ca~ 
All the reft that roughen the furface, were onely lo many marks of 
the rudeneft and bungling of Art. So unacctlrate is it, in all its producti¬ 
ons, even in thofe which leem moft neat, that if examin'd with an organ 
more acute then that by 'which they were made, the more we lee of their 
the lels appearance will there be of their beauty : whereas in the 
works of Nature, the deepeft Difccveries fhew us the greateft Excellen¬ 
cies. *An evident Argument, that he that was the Author of all thefe 
things, was no othfcr then Omnipotent, being able to include as great a va¬ 
riety ofparts and contrivances in the yet Imalleft Difcernable Point, as in 
thofe vafter bodies (which comparatively are called alfo Points) fuch as 
the EarthJSun, or Planets. Nor need it feem ftrjnge that the Earth it felf 
may be by an Analogic call’d a l Pbyfical Point :For as its body,though now 
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fo near us as to fill our c) sand fancies with a fenfe of the vadnefs of it 
may by a little Didancc, and lome convenient Diminijhing Glaflcs, be 
made yanilh into a, fcarcc vifible Speck, or Point (as I have often 
try'd on the Moon, and (when not too bright) on the Sun it felt.) So 
could a Mechanical contrivance fuccesfully anlwerour Theory , we might 
fee the lead fpot as big as the Earth it (elf 5 and Difcov^r, as Des Cartes ltief 
alfo conjc&ures, as great a variety of bodies in the Moon . or Planets, as in l0 - § 9 * 
the Earth. . 

But leaving thefe Dilcoveries to future Indudrics, we (hall proceed to 
add one Obfcrvation more of a point commonly jo call'd,that is, the mark 
of a jull[top, or period. And for this purpofc J obferved many both printed 
ones and written-, and among multitudes I hound few of them more round 
or regular then this which I have delineated in the third figure of the fe- 
cond Scheme, but very many abundantly more disfigur'd-, and for the 
mod part if they item d equally round to the eye, I found thofe points 
that had been made by a Copper-plate , and Roll-prels, to be as misfhapen 
as thofe which had been made with Typer, the mod curious and fmothly 
engraven proves and points, looking but as fo many furrows and holes, and 
their printed imprejjions , but like fmutty daubmgs on a matt or uneven 
floor with a blunt extinguilht brand or (tick s end. And as for points 
made With a pen they were much more rugged and deformed. Nay,having 
view’d certain pieces of exceeding curious writing of the kind (one of 
which in the bredth of a two-pence compris’d the Lords prayer,the rlpoftles 
Creed, the ten Commandments, and about half a dozen verfes befidcs of the 
Pible, whole lines were fofmall and near together, that I was unable to 
number them with my naked eye , a very ordinary M/crofiope, I had then a- 
bout me, inabled me to fee that what jhe Writer of it had aflerted was 
true, but withall difeover’d of what pitifull bunglingfcnbbles andftrawlr 
it was compos d, Arabian and China characters being almoft as well lhap’d 
yet thus much I mud fay for the Man, that it vyas lor the mod part legible 
enough, though in fomc places there wanted a good fantjy well pfepofeft 
to help one through. If this manner o hfmall writing were made eaf e and 
practicable (and I think I know fuch a one, hut have never yet made 
tryal of it, whereby one might be inabled to write a great clealc with much 
eap, and accurately enough in a very little rocmc j it might be of very 
good ufe to convey fecret Intelligence without any danger of Difcovcry 
or Mijlrufting. But to come again to the point. The Irregularities of it 
are cauled by three or four coadjutors, one of which is, the itnevenfurfacc 
oi the paper, which at bed appears no (mother then a very courfe piece of 
jhag d cloth . next the irregularity of the Type or higraving, and a third is the * 
rough Daubwgoh the Printing-ink^ that lies upon the indrument that makes 
the imprenion, to all which, add the variation made by the Different 
lights and jhadows, and you may have fufficient reafon to ghefs that a point 
^y appear much more ugly then this, which I have here prefented, which 
\ j. a Pl’^ ar d through theMicrofcopegray, like a great fplatch of 
on qn dirt, about three inches overy yet to the nakgd eye it wa sblaif, 
an no bigger then that in the midd of the Circle A, And could I have 
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found Room-in this Plate to have inferted an O you Shahid have Seen thaf: 
the letters were not more diftinft then the points pfDiftindHon, nor|t 
drawn circle more exa&ly Jo, then we have now frown a point to be'a point. 


Obferv. II. Of the Edge of a Razor. 

Severn. 2. i-*- He frarpeft Edgehixh the fame kind of affinity to the frarpeft Powstf 
Fig. 2. in Ph) Sicks, as a ling hath to a point in Mathematicks 5 and therefore 

the Treaty concerning this, may very properly be annexed to the for- 
\ nitr. A Razor doth appear to be a Body of a very neat and curious a- 
fpetft, till more clofely viewed by the Alicrofcope , and there we may ob- 
ferve its very Edge to be of all kind of Shapes, except what it frould be. 
For examining that of a very frarp one, I could not find that any part of 
it had any thing of frarpnels in it $ but it appear'd a rough furface of a 
very considerable bredth from fide to fide, the narrowert part notSeem- 
‘ ing thinner then the back of a pretty thick Knife. Nor is’t likely that it 
frould appear any otherwise, Since as we juft now frew’dthat a points p- 
pcar d a circle , ’ns rational a line frould be a parallelogram. 

Now for the drawing this feeond ; Figure( which represents a part of the 
Edge about half a quarter of an inch long of a Razor wellfet) I lb plac'd it 
between the Objctt-glaSs & the light that there appear'd a reflection from 
the very Edge, represented by the white line abode f. In which you may 
perceive it to be Somewhat Sharper then elSewhere about d , to be indent¬ 
ed or pitted about b, to be broader and thicker about c, and unequal 
and rugged about e, and pretty eVen between a b and ef Nor was that 
part of the Edge ghi h^l o fmooth as one would imagine fo fmooth bo- 
dies^asaHone and Oyl frould leave it 5 for btfides thole multitudes of, 
(cratches, which appear to have raz'd the furface g h i 1 ^, and tojcrols 
each other every way which are not half of them expreSLin the Figure, 
there were Several great and deepfcratches, or furrows, Such as g h and 
t 4.3 which made the furface yet more rugged, caus’d perhaps by Some 
Small Duft cafually falling on the Hone, or lome harder or more flinty 
part of the Hone it felf. The other part of the Razor II, which is.polifr a 
on a grinding-ftone, appear’d much rougher then the other, looking al- 
moSf like a plow'd field, withmany parallels, ridges, and furrows, and a 
cloddy, as twere, or an uneven Surface : nor fhall we wonder at the 
roughnelles of thofe furfaccs, finceeven in the moft curious wrought 
dalles for Microfcopes, and other Optical uSes, I have, when the Sun has 
Ihcne well on them, difeover'd their furface to be varioully raz/d or 
fcratched, and to confiftof an infinite of Small broken furfaces, which re- J 
fledc the light of very various and differing colours. And indeed it feems 
impolfible by Art to cut the furface of any hard and brittle body fmeoth, 
Since Putte, or even the moft curious Powder that can be made uSe ofj to 
polilh fuch a body, muftconfift of little hard rough particles, and each of 
them mud cut its way, and consequently leave fome kind of gutter or 

furrows 
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furrow behind iti And though Nature does feem to do it vctyreadily in 
all kinds of'fluid bodies, yet perhaps future obfervators may d.fcoyer 
even thcfe alfo tugged; it being very probable, asl elfewherelhew, that 
fluid bodies are made up of fmall folid particles vanoully and l trongly - 

mov'd, and may find reafon to think there is fcarce a furface in rerun nt- , 
mi perfectly finooth. The black fpot m n, I ghefi to be fome fmall 
fpeck of rufl, for that I have oft obferv'd to be the manner of the working 
ofCorrofive’luyces. To conclude, this Edge and piece oPa Razor, if it ; 

had been really fuch as it appear’d through the Mscrofcope , would fcarce-' 
ly have ferv’d to cleave wood, much lefs to have cut off the hair of beards, 
unlcfs it were after the manner that hm/Jfa merrily relates Charon to have 
made ufe of,when with a Carpenters Axe he chopd off the beard ofa fage 
Philofopher, whole gravity he very cautioully fear’d would indangerthe . 
overfetting of his Wherry'. 


Obferv. III. Offine Lawn , or Lirmen Cloth . 


His is another produtt of Art, A piece of the fineft Lawn 1 was abje 1,4 
to get, fo curious that the threads were fcarce di/cernable by the na- * ’ 
ked eye,and yet through an ordinary Aficrofiope yon-may perceive what 
a goodly piece of coarfc Matt mg it is} what proportidnable cords £achof 
its threads are, being not unlike, both in ihape and fee, the Bigger and 
coarfer kind of Jingle Rope-yarn^ wherewith they ufually make Cables. That 
which makes the Lawn lo tranfparent, is by-the Jpticrofiope, nay by the 
naked eye, if attentively viewed,' plainly enough evidenced to be the 
multitude of fquare holes which are left between the threads, appearing 
to have much more hole in relped of the intercurrent parts then is for the 
rood part left in a lattice-vomdovo , which it doe^a little rcfemble, oncly 
the crofting parts are round and not flat. 

Thefe threads that eompofe this fine contexture, though they are as . 
fmaUasthofe that conftitute the finer forts of Silks, have notwithstanding 
nothing of their glollie, pleafont,and lively refle&ion. Nay, I have ^jeen 
informed both by the Inventor himfeif, and feveral other eye-witnefles, 
that though the nax,out of which it is made,has been (by a fingular art,ef 
that excellent Perfon, and Noble Vertuofb, M. Charts Howard^ brother to 
the Duke oj Norfolfi)(o curioufly drefs’d and prepar'd,as to appear both to 
the eye and the touch, full as fine and as gtojjie, a*nd to receive all kinds 
of colours,as well as Sleave-Silk 5 yet when this Silken Flax is twifted into 
threads, it qdite lofeth its former lufter, and becomes as plain and bale 
a thread to look on, as one of the lame bignels, made of common Flax* 

The reafon of which odd Phenomenon leems no other .then this j that 
though the curioufly dreft Flax has its parts fo exceedingly fmall, as to 
equallize, if not to be much (mailer then the clew of the Silk-worm, efpe- 
dally in thinnefs, yet the differences between the figures of the corifti- 
tuting filaments are fo great, and their fubftances fo various, that whereas 
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thofe of the Sill^ are fmallyoundy bard\ tranjbarent , and to their bignefi 
proportionably fiif, fo as each filament prcfervesits proper Figure, and 
confequently its vivid rcflettion intire, though twitted into a thread, if 
not too hard 5 thofe of Flax ara^f, limber 3 frfter 3 and le/tranjj>arent 3 and 
in twitting into a thread they joy n,and lie fo clofe together,as to lofe their 
own, and dettroy each others particular refleftions. There feems there* 
fore three Particulars very requifite to make the fo dreft Flax appear Silk 
alfo when fpun into threads. Firtt, that the fubftance of it (hould be 
made more clear and tranfparent , Flax retaining in it a kind of opacating 
brown, or yellow 3 and the parts of the whiteftkind I have yetobferv’d 
with the Microfcope appearing white, like flaw’d Horn or Glafs, rather 
then clear, like clear Horn or Glafs. Next that, the filaments fhould each 
of them be rounded , if that could be done,which yet is not fo very neceft 
fary, if the firtt be perform’d, and this third, which is, that each,of the 
fmall filaments be Jiifned for though they be fquare, or flat, provided 
they be tranjparent and ft iff, much the fame appearances mutt neceflarily 
follow. Now, though I have not yet made trial* yet I doubt not, but that 
both thefe proprieties may be alfb indue d upon the Flax,and perhaps too 
by one and the famfrExpedient, which fome trials may quickly inform any 
ingenious attempter of, who from the ufe and profit of fuch an Invention, 
may find fufficient argument to be prompted to fuch Inquiries. As for 
the tenacity of the fubftance of Flax, out of which the thread is made, it, 
fcems much inferiour to that of Silk, the one being a vegetable , the 
other an animal fubftance. And whether it proceed from the better con¬ 
coction, or the more homogeneous conttitution of atmtal fubftances 
above thofe of vegetables , I do not here determine ^^ctfmce I ge¬ 
nerally find, that vegetable fubftances do not equalize the tenacity ofani* 
mal y nor thefe the tenacity o Home purified mineral fubftances 5 I am 
very apt to think, that the tenacity ot bodies docs not proceed from rhe 
lament's 3 or bookgd particles, as the Epicureans 3 and feme modern Pbilofi. 
piers have imagin'd 3 but from the more exaft congruity of the confti- 
tuent parts, which arc contiguous to each other, and fo bulky, as not to 
be eafily feparated, or flutter'd, by any fmall pulls or concuflion of 
heat. 


Obferv. IV. Of fine waled Silky or Tafeiy. 

* 

T His is the appearance of a piece of very fine Taffety-riband in the 
bigger magnifying Glafi, which you fee exhibits it like a very con¬ 
venient fubftance to make Bed-matts,or Door-matts of,or to ferve for Bee¬ 
hives, Gom-fcuttles,Chairs, or Corn-tubs,it being not unlike that kind of 
work, wherewith in many parts in England , they make fuch Utenfils of 
Straw,a little Wreathed,and bound together with thongs of Brambles. For 
in this Contexture, each little filament, fiber, or clew of the Silk-worm, 
fcem’d about the bignefi of an ordinary Straw, as appears by the little ir¬ 
regular 
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regular pieces, a b,c d 3 and ef\TheWarppr the thread that ran crofting the 
Riband,appear’d like a fingle Rope of an Inch Diameter $ but the £w; 
or the thread that ran the length of the Riband, appear’d not half fo 
big. Each Inch-of fix-penv-broad Riband appearing no ic£ then a piece 
of Matting Inch and half thick, and twelve foot fquarc $ a few yards of 
this, would be enough to floor the long Gallery of the Loured /v*rr. 
But to return to our piece of Riband: It affords us a not unpleafiint 5 b* 
jed, appearing like a bundle, or wreath, of very dear and tranfporeac 
■ Cylinders ,if the Silk be white, and curioufly ting’d * if it be colour’d^eacb 
I of thole (mail horncy Cylinders affording in feme place or other of theit^ 
I as vivid a refle&ion, as if it lud been lent from a Cylinder of Glafs pr Horn* 
I In-fb-much, that the reflections of Red, appear’d as 'if coming from lb 
I many denotes, or Rubies. The lovelinefs of the colours of Silks above 
I thofeofhairy Stufis,or Linnen,confifting ,asldfe-whereintimate,chiefly in 
! thctranfparency,and vivid refledions from the Concave.pi inner furface 
1 of the tronjparent Cylinder , as are alfo the colours of Precious Stones j 
for moft of the refledions from each of thefe Cylinders , come from the 
? Con cove furfaceof the air, whichisas’t were the toil that incompafles the 
I Cylinder . The colours with which each of thefe Cylinders are ting’d, feem 
f partly to be fuperheial, and flicking to the out-fides of them ^ and partly, 
r to be imbib’d, or funck into the fubflanceof them : for Silk, feeming to 
be little cUc then a dried thread of Glew, may be fuppos'd to be very 
■ cafily rclaxtuuxl foftened, by being fleeped in warm, nay in cold, if pene¬ 
trant, juyccs or liquors. And thereby thofe tindures, though they tinge 
per haps but a fmafl part ofthe fubftance, yet being fo highly impregnated 
with the colour, as to be almoft black with it, may leave an impreflion 
ftrong enough to exhibite the ddflr’d colour. A pretty kinde of artifi¬ 
cial Stuff I have feen, looking almoft like tranfparent Parchment, Horn, 
orlfing-glafs, and perhaps fbme fuch thing it may be made of, which be* 
■ng tranfparent, and of a glutinous nature, and eafily mollified by keep¬ 
ing in water, as I found upon trial, had imbib’d, and did remain ting'd 
with a great variety of very vivid colours, and to the naked eye, it look’d 
f very like the fubftance of the Silk. And I have often thought, that pro* 
f bably there might be away found o % ur, to make an artificial glutinout 
compofition, much refembling, if not full as good, nay better, theo that 
Excrement,or whatever other fubftance it be out of which, the Silk-worm 
wiredraws his clew. If fuch a compofition were found, it were certain 41 
ly an eafie matter to find very quick ways of drawing it out into frnaU 
wires for ufe. I need not mention the ufe of fuch an Invention,not the be* 
nefit that is likely to accrue to the finder,they being futheien tly obvious. 
This hint therefore, may, I hope, give fome Ingenious inquifitive Period 
anoccafion of making fome trials, which if fucceftfull, I have my and 
I fuppofe he will have no occafton to be difpleas’d. 

Obfffv. Vi 
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Obferv. V. Of watered Silks, or Stuffs, 

Stbtm. j. 9 ■“'Here arc but few Artificial things that are worth obferving with a 

ri i- »• Microfeope s, and thcretbre I fhall (peak but briefly concerning them. 

For the Produ&ions of art are fuch rude mif-fhapen things, that when 
view’d with a Microfcope^ there is little elle oblervabie,but their deformity. 
The moft curious Carvings appearing no better then thole rude Kujjtan 
Images we find mention’d in Purchas , where three notches at the end of a 
Stick, flood for a face. And the raoft fmooth and bumifh’d furfaces appear 
moft rough and unpolilht: So that my firft Realbn why I fhall add but a 
few oblervations of them, is, their mif-thapen form } and the next, is their 
ulelelsnels. For why Ihould we trouble our lelves in the examination of 
that form or lhape (which is all we are able to reach with a Microfcopt) 
which we know was defign’d for no higher a ufc, then what we were atje 
to view with our naked eye } Why fhould we endeavour to dilcover 
myfteries in that which has no fuch thing in it > And like Rabbins find out 
Caballifms , and enigmas in the Figure, and placing of Letters, where no 
fuch thing lies hid : whereas in natural forms t here are fome lo finall, and 
. fo curious,and their defign’d bufinefs lo far remov’d beyond the reach of 
our fight,that the more we magnify the ohjeft, the more excellencies and 
myfteries do appear} And the more we dilcover the imperfedfions of our 
fenfes, and the Omnipotency and Infinite perfections of the great Crea- 
tour. I lhall therefore onely add one or two Obfervations more of artifi¬ 
cial things, and then come to the Treaty concerning fuch matters as are 
the Productions of a more curious Workman. One of thele,fhall be that 
of a piece of water’d Silk, reprefented in the fecond Figure of the third 
Scheme^ as it appear’d through the leaft magnifying Glals. A B. fignifying 
the long way of the StufT^nd C D the broad way. This Stuff, if the right 
fide of it be looked upon, appears to the naked eye, all over lb waved, 
undulated, or grain’d, with a curious, though irregular variety of brigh¬ 
ter and darker parts, that it adds no fmall gracefulnefs to theOlolsofit. 
It is fo known a propriety, that it needs but little explication, but it is olp- 
lervablc, which perhaps ever)' one has not confidered, that thofe parts 
which appear the darker part of the wave, in one pofition to the light, in 
another appears the lighter.and the contraband by this means the undu¬ 
lations become tranfient, and in a continual change,according as the po¬ 
fition of the parts in relpeCt of the incident beams of light is varied. The 
realbn of which odd phenomena, to one that has but diligently examin’ 
it even with his naked eye, will be obvious enough. But he that oblerv< 
it with a Microfitpe , may more c^fily perceive what this Proteus is, an r 
how it comes to change its fhape. He may very eafily perceive, that it 
proceeds onely from the variety of the Reflexions of light, which is caus’d 
Dy the various Jhape of the Particles 3 or little protuberant parts of the 
thread that compote thcfurfaccjand that thofe parts of the waves that 
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appearthebnghter.throwtowardsthe eye a multitude'of fmall reflexi¬ 
ons of light, whereas the darker Icarce afford any. The realon of which 
refleXion, the Microfcope plainly difcovers, as appears by the Figure. Fn 
which you may perceive, that the brighter parts of the furface confift of 
an abundance of large and ftrong reneXions,denoted by a, a y a, a 3 &e. 
for the furfaces ofthofethreadsth.it run the long tvay, are by the Mecha¬ 
nical procefs of watering, creas'd or angled in another kind of pofture 
then they were by the weaving : for by the weaving they are onely betrt 
round the warping threads 3 but by the watering, they are. bent n>rfh k ajt 
angle , or elborr , that is in head of lying, or being bent round the threads/ 
as in the third Figure, a, a, a 3 a , a , are about b 3 Cjb ( b 3 b,b reprefenting the 
ends^as 'twere,of the crof, threads,they are bent about) they are creafd’ 
on the top of thole threads, with an angle, as in the fourth Figure, and 
that with all imaginable variety 3 fo that,whereas before they refieXed 
the light onely from one point of the tpund furface, as about r,r, c, they 
now when water’d, reflea the beams from more then half the whole fur* 
facets de 3 de,dc> and in other poftures they return no reffeXions at all 
from thofe furfaces. Hence in one pofture they compofe the brighter 
parts of the waves,in another the darker. And thefe refleXions are aflb 
varied, according as the particular parts are varioully bent. The rcafon 
of which creafing we fhall next examine 3 and here we muft fetch our in¬ 
formation from the Mechanifin or manner of proceeding in this operation 3 
which, as I have been inform’d, is no other then this. 

They double all the Stuff that is to be water’d, that is,they creafe it juft 
through the middle of i t, the whole length of the piece, leaving the right 
fide of the Stuff inward, and placing the two edges, or fflyages juft upon 
one another,and,as near as they can,placc the wale fo in the doubling ofit, 
that the wale of the one fide may lie very near parallel, or even with the 
wale of the other 3 for the nearer that pofture they lie, the greater will 
the watering appear 3 and the more obliquely,or acrofs to each other they 
lie,the finaller are the waves. Their way for folding it for a great wale 
is thus: they take a Pin,and begin at one fide of the piece in any wale,and 
lb moving it towards the other fide, thereby direX their hands to the op- 
pofite ends ofthe wale, and then, as near as they can, place the twoop- 
pofitc ends of the fame wale together, and fo double, or fold the whole 
piece, repeating this enquiry with a Pin at every yard or two’s diftance 
through the whole length 3 then they fprinkle it with watered fold it the 
longways, placing between every fold a piece of Paftboard, by which 
means all the wrong fide of the water'd Stuff becomes flat, and with little 
wales, and the wales on the other fide become the more protuberant 3 
whence the creafings or angular bendings of the wales become the more 
perfpicuous. Having folded it in thismanner,they place it with an inter¬ 
jacent Paftboard into an hot Preft, w^cre it is kept very violently preft, 
^*7 an ^ ftiff} by which means, the wales of either contiguous 
fides leave their own impreflions upon each other, as is very mani- 
feft by the fecond-Figure, where ’tis obvious enough, that the wale of the 
piece A B C D runs parallel between the pricked lines ef, ef] efl and as 
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manifcft to difccrn the impreflions upen thele wales, left by thole that 
wete preft upon thcm,whicn lying not exa&ly parallel with them,but a lit¬ 
tle athwart them,' as is denoted by the lines of,? o o ogh. ghgb, between 
which the other wales did lie parallel,they are fo varioufly,and irregular¬ 
ly creas’d that being put int6 that (hape When wet,and kept fo till they be 
arie, they fo let each others tlireads, that the Moldings remain almoft as 
long as the Stuff lads. 

Hence it may appear to any one that attentively confiders the Figure, 
why the parts of the wale a, 4, a, a, a, 4, (hould appear bright * and why 
the parts b,b i b,b,b,b, fhould appear fhadowed, or dark* why fome, as 
d,d,d,d,djt, fhould appear partly light,and partly dark: the varieties of 
which reflexions and fhadows are the only caufe of the appearance of wa¬ 
tering in Silks, or any other kind of Stuffs. 

From the variety of refleftion, may alfo be deduc’d the caufe why a 
finall breez or gale of wind ruffling the furface*bf a fmooth water, mates 
it appear black, as alfo,on the other fide, why the fmoothing or burnifh- 
ine the forface of whitened Silver makes it look black, and multitudes of 
other phenomena might hereby be fol v’d, which are too many to be here 
infilled on. 
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Obferv. VI. Of fmall Glafs Canes . 

T Hat*I might be fatisfi’d, whether it were not poflibleto make an 
Artificial pore as fmall as any Natural I had yet found, I made fe- 
veral attemps with fmall glafs pipes, melted in the flame of a Lamp, and 
then very fiddenly drawn out into a great length. And, by that means , 
without much difficulty, 1 was able to draw fome almoft as finall as a 
Cobweb , which yet, with the Microfcope , I could plainly perceive to be 
perforated , both by looking on the ends of it, and by looking on it againfi 
the light j which was much the eafier way to determine whether it were 
folid or perforated, for, taking a finall pipe of glafs, and doling one 
end of it, then filling it half full of water, and holding it againfi the light, 
I could, by this means, very eafily find what was the differing afpe& of a 
Jolid and a perforated piece of glafs} and fo eafily diftinguifh, without 
feeing either end, whether any Cylinder of glafs I look’d on, were a folid 
flicks, or a hollow cane. And by this means ,1 could alfo prefently judge of 
any finall filament of glafs, whether it were hollow or not, which would 
have been exceeding tedious to examine by looking on the end. And 
many fuch like ways I was fain to make ule of, in the ekamining of di¬ 
vers other particulars related in this Book, which would have been no 
eafie task to have determined meerly by the more common way cf look¬ 
ing on, or viewing the Obiett. For, if we confidcr firft,the very faint 
tight wherewith the objeft is enlightened, whence many particles ap¬ 
pear opacous, which when more enlightned, appear very tranfparent, fo 
that I was fain to determine its tranfparency by one glafs, and its texture 
by another Next, the unmanageablenefs of moft Qbjefls, by rcafbn 
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of their jh/alnejs, 5. The difficulty of finding the defrfed poiOTj >atx| of 
placing it lb, as to reflect the light conveniently for the Inquiry, Laftfy, 
ones being; able to view it but with one eye at once, they willappear no 
finall obfirttUiotJs , nor are the}' eafily remov’d without many contrivan¬ 
ces. But to proceed, I could nor find that water. Of fome deeply ting'd 
liquors would in fmall ones rife fo.high as one would expedf* and the 
highejl I have found it yet rile in any of the pipes 1 have try cl* was to 
21 inches above the level of the water in the veflel: for though I found 
that in the linall pipes it would nimbly enter fit ft, and run about 6 or 
-7 inches upwards} yet I found it then to 'move upwards jo flow , that I 
have not yet had the patience to obferve it above that height of 21 in¬ 
ches (and that was in a pretty large Pipe, in companion of thofe I for¬ 
merly mentioned 5 for I could oblerve the progrefs of a very deep ting’d 
liquor in it with my naked eye, without much trouble* whereas many.of 
the other pipes were fo very finally that unlels in a convenient pojlnre to the 
light, I could not perceive them ;) But 'tis very probable, that a greater 
patience and ajfiduity may difeover the liquors to rife, at leaft to remain 
Jujpcnded, at heights that I Ihould be loath now even toghefs at, if at 
leaft there be any proportion kept between the height of the alcending 
liquor, and the bignejs of the holes of the pipes. 


An Attempt for the Explication of this Experiment. 

My^clnjetture, That the unequal height of the jurfaces of the water , 
proceeded front the greater prejjure nfade upon the water by the Air 
without the Pipes A B C, then by that within them I (hall endeavour to 
confirm from the truth of the two following Propofitions: 

The firft of yhich is, That an unequalprejjitre of the incumbent Air# 
will caufe an unequal height in the water s Surfaces. 

And the fecond is, That in this experiment there is fitch an unequal 
prejjure. ■ 

That the firft is true, the following Experiment will evince. For if 
you take any Veflel fo contrived, as that you can at pleafure either **- 
creafe or diminijh the prejjure of the Air upon this or that part of the Su* 
perjiacs of the water, the equality of the height of thole parts will pre- 
Iciuly be lojl * and that part of the Superficies that liiftains the greater pref 
jiire : will be inferior to that which undergoes the left. A fit Veflel for 
this purpole, will be an inverted Glafs Syphon, fitch an one as is d cfc ri- ( 
bed in the s ixth Figure . For if into it you put Water enough to fill It as 
high as AB, and gently blow in at D, youfhall deprefs the Superficies B, 
and thereby raife the oppolite Superficies^ to a coffiderable height, and 
by gently Judging you may produce clean contrary etfefts. 

Next, That there is fitch an unequal prejjure , I lhall prove from this, 
That there is a much greater incongruity of Air to Glafs } andfome other Bodies, 
then there is of Water to the fame. .. - 
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byCongruity, I mean a property of a fluid tody, whereby any part of it 
is readily united with any other part , either of it, felf or of am other Sim - 
Urjhddtorfohd body: And by Incongruity a property of a fluid, by which 
it it kindred from uniting with any dijfimildr^ jiuiflor filid Body . 

This laft property, any °ne that hath been obfcrvingly converfant 
about fluid Bodies, cannot be ignorant of. For (not now to mention 
fcveral Cbymcal Spirits and Of It, which will very hardly, if at all, be 
brought to mix with one another 5 infomuch that there may be found 
(ome 8 or 9, or more, fevcral diftinefc Liquors, which fwimming one up¬ 
on another, w ill not prefendy mix) we need leek no further for Exam¬ 
ples of this kind in fluids, then to obfcrve the drops ofrain falling through 
the air, and the bubbles of air which are by any means conveyed under 
the furfeccof the water } or a drop of common sallet Oyl fwimming upon 
water, fa ah which, and many more examples of this kind that might 
be enumerated, the incongruity of two fluids is ealily difcemable. And 
as for the Congruity or Incongruity of Liquids, with fcveral kinds of firm 
Bodies, they have long fince been taken notice of, and called by the 
Names of Drinefs and Moiflure (though thefe two names are not compre¬ 
hend e enough, being commonly ulecl to fignifie only the adhering or 
not adhering of water to fomc other fohd Boeuesfltf this kind we may ob¬ 
fcrve that water will more readily wet fome woods then others , and that 
water, let fall upon a Feather, the whiter fide of a Colwort 7 and fome 
other leaves, or upon almoft any dufly, unttuous, or refinous fuperficies, 
will not at all adhere to them, but ealily tumble off from them, like a folid 
Bowl 5 whereas, ifdropt upon Linnets, Paper, Clay , green Wood, &c. it will 
not be taken off, without leaving fome part of it behind adhering to them. 
So guickfiver, which will very hardly be brought to flick, to any vegeta¬ 
ble body, will readily adhere to, and mingle with, fcveral clean metalline 
bodies. 

And that we may the better finde what the caufi of Congruity and 
incongruity in bodies is, it will be requifitetoeonlider, Firft, what is the 
caufe of fluidnefs , And this, I conceive, to be nothing elfc but a certain 
putfe or Jbakg of heat $ for Heat being nothing elfe but a very brisk and ve¬ 
hement agitation of the parts of a body (as I have elfwhere made proba- 
bable ) the parts of a body are thereby made fo loofe from one another, 
that they ealily move any way, and become fluid. That 1 may explain 
this a little by a grofs Similitude, let us foppofeadifhof fondfet upon 
fome body that is very much agitated, and lhaken with fome quick, and 
jhrong vibrating motion, ason a Mlflone turn’d round upon the under Hone 
very violently whilft it b empty ^or on a very ftilfr>m«f-head,which is ver 
hemently or Very nimbly beaten with the Drumfticks. By this means, 
the (and in the dilh, which before lay like a dul/and una$ive body, be¬ 
comes a peri fluid ^ and ye can no fooner make a hot# in it with your 
finger, but it is immediately filed up ogam, and the upper furface of it 
leotWd. Nor can you bury a light body, as a piece of Cork under it, but 
it pbcfently emerges or fwims as 'twere on the top 5 nor can you lay a 
heavier on the top of it, as a piece of Lead, but it is immediately buried 
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in Sand, and (as twere}' finks to the bpttanj. can yoif mik* zhtJq 
in the tide p£ the DHh, but the land (hell run out, <jf it to a faa/^ not an 
obvious puopecty of a fluid hody, as foeh, but thhr dos rmiiate^^aA all 
this raeerly cauied by the vehement agitation of the coadniug ycflirl $ 
for by this means, each fa fid becomes to have a pd/petive or damie^ma% 
tion, ib as no other heavier body ca n refit on it, ut|teft Jujhm.d by foma 
other on either fide: Nor will it ftfier any Body to be beneath !it,i qnkfi 
it be a heavier then it fclfi Another Inflanee of the tosfining 

nature of 9 violent jarring Motion, or a ftrong and nkrtbJjd vfofatiim 
one, we may have from a piece of iron grated on very ftrongfjl witfya 
file : for ifinto that a pin be fire n?W Co form and hard, that though it has 
a convenient head to it, yet it can by no means be unferewd by diefim 
gersy ifjli^y,,you attempt to unlcrew this whilfl grated on by tkt fik , fc 
will be found to undoe and turn very fA The foft of thde Examples 
tnanifefls, how a hotly actually divide dmo (mall parts, beco met *fluid 
And the latter manitefts by what means the agitation of heat ibeafily 
loofins and unties the parts oC folid and firm bodies. Nor need we fop- 
pofe heat to be any thing elfe, befidcsfuch a motion 5 for foppofing wd 
could Mechanically produce fuch a one quit handfirong enough, wo need 
not (pend fuel to mtit a body. Now, that I do nor (peak this ahogerher 
groundless, Imuft refer the Reader to the Obfei vat ions I have made up¬ 
on the Arming fparks of Steel, for there he (hall find that the Jam* effects 
are produced upon frnaU chips or parcels of Steel by the flame, and by a 
quicks and violent motion y and if the body of fled may be thus melted 
(as I there (hew it may) I think we have little realbn to doubt that al- 
moft any other may not alfo. Every Smith can inform one how quickly 
both his Fife and the Iron grows hot with filing, and if you rub alfoOu 
any two hard bodies together, they will do the (ante : And we know, 
that a fufficicnt degree of heat caules fluidity, in fume bodies much (born- 
er, and in others later y that is, the parts oi the body of (bmc arc fo laqfi 
from one another, and Co unapt to cohere, and Co mmute and little, that ! 
very jmoll degree of agitation keeps them always in the flate of fluidity. 
Of this kind, I fuppofc, the Mther^ that is the medium or fluid body, in 
which all other bodies do as it were fwim and move y and particularly, 
the Air, which (cents nothing elfe but a kind of tin&ure or folution of ter* 
refirial and aqueous particles difiolvd into it, and agit ated by it, j uft as 
the tinCture of Cocheneel is nothing but (bine finer difioluble part* oftihat 
Concrete lick d up or difiolvd by the fluid water, ^nd from thisNotfoii 
of it, we may eafily gi ve a more Intelligible realbn how the Air becomes 
lb capable of Rarefaction and Condenfation. For, as in tmduresyxve grain 
of Come ftro ugly tinging fubftance may Jenfibly colour feme hundred jJnuu- 
Jand grains of appropriated Ltquors,(b as every drop of it has its proportion 
nate (hare, and be fetifibly till’d, as I have try’d both with Logwood 
and. Cocbeneel' 1 And as (bmc few grains of Sah is able to infrtf as 
great a quantity,as may be found by precipitations^ though not (b eafily 
by the fight or afle y (b the Air ; which feems to be but as twcrc a tinfhurt 
ox Jaline fubftance, difiolvd and agitated by the fluid and apt & thatyn&y d£ 
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pcrfe and expand it felf into a vafi Jp*ce 3 if it have room enough,* and! 
infe&^sit were,every part of that fpacc. But,as on the other Ode,if ther£ 
be but fome few grains of the liquor, it may extra# all the cotdur of the 
tinging fubftance, and may diffblve all the Salt, and thereby become 
much more impregnated with thofe fubftanceS, fo may all the air that fiiP 
ficed in a ratify d (late to fill fome hundred thoufand fpaces of iEther, be 
compris’d in only onejout in a pofition proportionable denfe. And though 
we nave not yet found out (uch firainers for Tin&ures and Salts as wij 
have for the Air, being yet unable to feparatc them from their diflolving 
liquors by any kind of fit re, without pracipitation , as we are able to Jc- 
parate the Air from the iEther by Clafs, and feveral other bodies. And 
though we are yet unable and ignorant of the ways of precipitating Air 
out of the iEther as we can Tin&ures, and Salts out of feveral diffolventsi 
yet neither of thefe feeming impoifible from the nature of the things, nor 
to improbable but that fome happy future induftry may find out ways to 
cffcothem} nay, further, fince we find that Nature does really perform 
(though by what means we are not certain) both thele a&ions, namely, 
by precipitating the Air in Rain and Dews, and by fupplying the Streams 
and Rivers of the World with frefti water, fram'd through fecret fob- 
terraneous Caverns: And fince, that in very many other proprieties they 
do fo exa&ly feem of the fame nature $ till further obfervations or 
tryals do inform us of the contrary , we may fafely enough conclude them of 
the fame kind. For it feldom happens that any two natures have fo ma¬ 
ny properties coincident or the fame, as I have obferv’d Solutions and 
Air to have, and to be different in the refr. And therefore I think it nei¬ 
ther^ impcjfible, irrational , nay nor difficult to be able to preditf what is 
likgly to happen in other particulars alfo, befides thofe which Obfirvation 
or Experiment have declared thus or thus 5 especially, if the circum - 
fiances that do often very much conduce to the variation of the cffe&s be 
duly weigh'd and conjiderd. And indeed, were there not a probability pf 
this, our inquiries would be endlefs , our tryals vain , and our greateft «js- 
ventions would be nothing but the meer products of chance , and not of 
Reaping and, like Mariners in an Ocean, aefHtute both of a Compaji and 
the fight of the Celefitalguids, we might indeed, by chance. Steer dircQtjr 
towards our defired Port, but ’us a thoufand to one but we mifs our aim. 
But to proceed, we may hence alio give a plain reafon, how the Air come? 
to be aarkped by clouds, &c. which are nothing bat a kind of precipitate 
on s and how thofe precipitations fall down in shorvrs. Hence alfo could 
I very eafily, and I think truly, deduce the caufe of the curious (ixangu- 
Ur figures of Snow, and the appearances of Haloes, &c. and the" Hidden 
thickyring of the Sky with Clouds, and the vanifihing and dijappearing of 
thofe Clouds again 5 for all thefe things may be very eafily imitated in 
glafscf liquor, with fome Uight Chymicalpreparations as I have often try' 
and may fomewhere elfe more largely relate, but have not now time ti 
fet them down. But to proceed, there are'other bodies that confiftc 
particles more Crofi 3 and of a more apt figure for cohefion , and this ref 
quires a fomewhat greater agnation $ fucb, I foppofe 5 . fermented vinous 
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Spirits , fever a 1 Chyniical Oils , Which dre much of kin to thofe Spirits^ &CCs 
Others yet require a greater, as water, and (bothers much greater, for al- 
moft infinite degrees: For, I fiippofe there are very few bodies in the* 
world that may not be made aliquatehus fluid, by fome or other degree of 
agitation or heat. 

Having therefore in fhort fet down my Notion of a Fluid body, I come 
in the next place to confider what Congruity is 5 and this., as Ifeid before, 
being a Relative property of a fluid, whereby it may be feid to be likgor 
unlike to this or that other body, Whereby it does or does not Mix with 
this or that body. We will again have recourfe to our former Experi¬ 
ment, though but a rude one 5 and here if we mix hi the difh feveralkjndi 
of lands, fome of bigger, others of lefs and finer bulks, we (hall find that 
by the agitation the fine find will ejett and throw out of it felf all thofe 
bigger bulks of fmall ft ones and the like, and thofe will be gathered toge¬ 
ther all into one place 5 and if there be other bodies in it ofother natures, 
thofe alfo will bejeparatedmo a place by thcfnfelvcs,and united or tum¬ 
bled up together. And though this do not come up to the higheji proper¬ 
ty of Congruity, which is a Cohafon of the parts of the fluid together, or 
a kind of attraction and tenacity, yet this does as Were Jbadow it out/ 
and fomewhat refemble it$ tor juft after the feme manner, I fuppofe 
tbcpulle of heat to agitate the fmall parcels of matter, and thofe that are 
of a like higncf, and figure, and Matter, W\W hold, or dance together, and 
thofe which are of a differing kind will be thruf or fhovd out from be¬ 
tween them} for particles that are all fimilar, will, like fo many equal 
smfcal firings equally firetcht , vibrate together in a kind of Harmony or 
uni/on^ whereas others that are dijfimilar , upon what account foever,un- 
lefsthe difproportionbe otherwiie counter-ballanc’d, will,like fomany 
firings out of tune to thofe unifbns, though they have the feme agitating 
pulje, yet make quite dijf t ring kinds of vibrations and repercujjions, fb that 
though they may be both mov d,yet are their vibrations fo different, and 
fb untun’d, as Were to each other, that they crofs and jar againft each 
other, and confequently, cannot agree together, but fly hack^f rom each 
other to their fimilar particles. Now, togiveyou an inftance how the 
difproportion of feme bodies in one refpeft, may be counter-balUncd by 
a contrary difproportion of the feme body in another refpeft, whence we 
find that thefubtil vinous jpirit is congruous, or does readily mix with wa* 
ter, which in many properties is of a very differing nature , we may con* 
fider that a unifon may be made either by two firings of the feme bionefs, 
length, and tenjion , or by two firings of the feme bigncff but of differing 
length and a contrary differing tenjion-, of fiy. by two firings of unequal 
length and btgnefs, and of a differing tenjion, or of equal length, and differ 
rw & bignefs and tenjion, and leveral other fuch varieties. To which three 
properties mfirings, will correfpond three proprieties alfo in find, or the 
particles of bodies, thcir flfatter or Subfiance, their Figure or Shape, znd 
their Body or Bulf And from the Varieties of theft three, mav arife in- 
finite varieties in fluid bodies, though all agitated by the fame putfe or vi+ 
ra ive motion. And there may be as many ways of making Harmonies 

and 



t6 MlCR OCR A P H J A. 

and Difcords with thde, ns there may be with muficalfirings. Having 
therefore feen what is the caufc of Congruity or Incongruity, thofe rela¬ 
tive properties of fluids, we may, from what! Has beenfaid, very eafily 1 
collect, what isther^w of thole Relative proprieties a Ho between fitt- ■{*■ 
id bodies and folid } for fince all bodies confift of particles of fuch a Sub¬ 
fiance , Figure, and Fulkj, but in fome they are united together more firm¬ 
ly then to be loofened from each other by every vibrative motion (though 
I imagine that there is no body in the world, but that fome degree of a- 
gitation may, as I hinted before, agitate and loofen the particles fo as to 
make them fluid) tho fe cohering particles may vibrate in the fame man¬ 
ner almoft as thofe that are loofe and become uni fins or difiords , as I 
may fo fpeak, to them. Nowthattheprfr//of all bodies, though never 
fo folid , do yet vibrate , I think we need go no fnrther for proof, then 
that ^bodies have fome degrees of beat in them, and that there has not 
been yet found any thing perfectly cold: Nor can I believe indeed that there 
is any fuch thing in Nature, as a‘body whole particles are at rett, or lazy 
and unadive in the great Theatre of the Worlds it being quite contrary to 
the grand Oeccnomyoi the Univcife. We fee therefore what is the rea- 
fon of the Jympathy or uniting of fome bodies together, and of the anti¬ 
pathy or flight of others from each other : For Congruity feems nothing 
elfobut a Sympathy, and Incongruity an Antipathy of bodies^ hencejZ?//- 
lar bodies once united will not eafily part , and dijfimilar bodies once difi 
joyudwiW not cafily unite again 5 from hencVmay be very ealily deduc’d 
the reafon of theJufienfion of 1 pater and gfiickfllver above their ufua \fia- 
//<ur,asllhall more at large anon fliew. , * 

Thefo properties therefore (alwayes the concomitants of fluid bodies) 
produce thefo following x\(h\cEfieOs: 

Firfo, They unite the parts of a fluid to its ftmilar Solid, or keep them 
fiparate from its dijfimilar. Hence £Juicfi(ilver will (aswe noted before) 
Siicl^ to Gold) Silver , Tin, Leadjkc^ and unite vviththem : but rar/off from 
Wood) Stone , Glafi, &c. if never fo little feituated out of its horizontalle- * 
vel\ and water that will wet fait and dijjblvek , will jhp off horn Tallow, 
or the like, without at all adhering $ as it may likewife be obfcrved to 
do upon a dufiy fuperficies. And next they caufe tlie partsof homogene - 
alfluid hodies readily to adhere together and mix, and of heterogeneal, to 
be exceeding averfe thereunto. Hence we find, that two fmall drops of 
water , on any foperfieies they can roul on, .will, il they chance to touch 
each other, readily unite and mix into one drop: The like may beob- 
forved with two /mall Bowls of &uich-fiher upon a Table or Glafr, pro¬ 
vided their furfaces be not dufiy , and with two drops of Oyl upon fair 
water, &c. And further, water put unto wine, fait water , vinegar y fpw.it 
of wine, or the like, docs immediately (tfpecially if they be lhaken to¬ 
gether) difperfi it folf all over them. Hence, on the contrary, we alfo 
find, that Oyl of Tart a? poured upon guickzfifocr, and Spirit of trine on 
that 0*1, and Oyl of Turpentine on that Spirit , a nd Air upon that Oyl, though 
they be ftoptclofely up into a Bottle, and fiafen never fo much, they 
will by no means long fufler any of their bigger parts to be united or in- 
• . eluded 
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eluded within any of the other Liquors(by which recited Liquors,may be 
plainly enough reprefonted the four PeripateticalElements, arid the more 
fubtil /Ether above all.) From this properry tis, that a drop of letter does 
not mingle with, or vanifh into^r, hut is driven (by that FJuid equally 
protruding it on every fide) and fbrc’t into as little a fpace as it can po C* 
libly be contained in, namely, into a Round Globule* So likewise a fit* 
tie Air blown under the water, is united or thruft into a bubble by the 
ambient water. And a parcel cf Quick:fiver enclofed with Air, Water, 
or almoft any other Liquor, is formed into a round Hull 

Now the caufe why all thefe included Fluids, newly mentioned, or a# 
many others as arc vv holly included within a heterogeneous fluid, arc 
not cxattly of a spherical Figure (feeing that if caufed by thefe Principles 
only, it could be of no other) muff proceed from, fume other kind of 
prefjurc againft the two oppolite flatted fides. Th 'nddventitioHf. or acci¬ 
dental prefure may proceed from clivers caufei, and accordingly muft dt*> 
verffie the Figure of the included heterogeneous fluid : For facing that a 
body may be included cither with a fluid only, or on|y w ith a folid, at 
partly with a fluid, and partly with a folid, or partly with one fluid, and 
partly with another there will be found a very great variety 7 of the ter* 
minating Jurfatcs, much differing from a Spherical, according to the vari* - 
ous refiftance or preflu re that belongs to each of thefe encompafling bo* 
dies. r 

Which Properties may in general be deduced from two heads, viz. 

Jl lotion, and Re if. For, either this Globular Figure is altered by a natu¬ 
ral Motion, fitch as is Gravity or a violent , fuch as is any accidental motion 
of the fluids, as we foe in the u ;rd ruffling up the water,and the purJings 
of Streams, and joanmigof Qatar rafts, and the like. Or thirdly, By the 
Ref, Ftrmnejs nml Stability of the ambient Solid. For if the including 
Solid be of an angular or any other irregular Form, the included Jiuid will 
be near of the like, as a Pint* Pot full of water,or a Bladder full of Air. And 
next, if the including or included fluid have a greater gravity one that! 
another,then will the globular Form bedepreft into an Elliptic o-jphericalg 
As if, for example, we luppofctheCircle A B C D, in the fourth Figure, 
to reprefent a drop of water, Quicf-flver, or the like, included with the 
Air or the like. which luppofing there were no gravity it all in either of 
the fuids, or t hat the contained and containing were of the fame weight, 
would be equally comprdi into an exactly fphcricalbody ( the ambient 
fluid forcing equally againft every fide of it. ) But f uppofing either a 
greater^n*©/^ in the included , by reafbn whereof the parts ofitbeing 
preji from A towards B, and thereby the whole put into motion , and 
thztmotion being hnabed by the reliance of the Jubjacent parts of the 
ambient, the^w/ar^gure AD B C will be dcfrejl into the Flhptuo- 
Jpherical, E G FH, For the fide A is detruded to E by the Gravity, and 
£ to F by the refjlahce of the fobjacent medium : and therefore C mufi: 
neceliarily be thruft to G-, and T) to H. Or elfo, fuppofing a greater gravi¬ 
ty in the ambient, . by whole more then ordinary prefitfe agimff the under 
fide of the included globule $ B will be forced to F , andby ix&rtffMut of 

E ■ . ft. '• ' the 
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the motion upwards, the fide A will be dcpreft to E, and therefore C being 
thruft to G and D to H, the globular Figure by this means alio will b<* 
made an Elliptico-fpherical. Next if a fluid be included partly with one, 
and partly with another fluid, it will be found robe fhaped divtrfly, ac¬ 
cording to the proportion of the gravity and incongruity of the 3 fluids 
one to another : As in the fecond Figure , let the upper M AIM be vf/r,the 
middle L MHO be common 07/, the lower O O O be Water, the Oyl 
will be form’d, not into a fpherical Figure , fuch as isreprefented by the 
pricked Line, but .into fuch a Figure as L M N O, whole fide L M N 
will be of a flatter Elliptical Figure, by reafon of the" great difproportion 
between the Gravity of Oyl and Air, and the fide L O M of a rounder* 
becaufeof the finaller difference between the weight of Oyl and Water i 
Laftly,The£/^#A/r Figure will be changed,if the ambient be partly fluid 
and partly fohd. And here the termination of the incotnpafled fluid to* 
wards the incompaffing is fhap’d according to the proportion of the con¬ 
gruity or incongruity of the fluids to th efilids * and of the gravity and 
incongruity of the fluids one to another. Asfuppofethe fubjacent me¬ 
dium that hinders an included fluids defcent,be a (olid , as let K l, in the 
fourth Figure, reprefent the fmooth fuperficies of a Table , E G F H a 
parcel of running Mercury 5 the fide G F H will be more flatted, ac¬ 
cording to the proportion of the incongruity of the Mercury and Air to 
the Wood, andof the gravity of Mercury and Air one to another > The fide 
G E H will likewifebe a little more depreft by reafon the fubjacent 
parts are now at reft,which were before in motion. 

Or further in the third Figure, let A I L D reprefent an including^ 
lid medium of a cylindrical lhape (as fuppofe a fmall Glafs Jar ) Let 
F G E M M reprefent a contain d fluid, as water * this towards the bot¬ 
tom and fides, is figured according to the concavity of the Glafs : But its 
upper Surface, ( which by reaforf. Of its gravity, ( not confidcring at all 
the Air above it, and lo neither the. congruity or incongruity of .either of 
them to the Glafs ) Ihould be terminated by part of a sphere whofe dia¬ 
meter (hould be the fame with that of the earth, which to our ienfe would 
appear a ftraight Line, as F G E. Or which by reafon of its having a 
-gr^ater-congrukyio Glafs than Air has, ( not confidcring its Gravity ) 
would be thruft into a concave Sphere , as C H B, whofe diameter would 
be the fame with that of the concavity of the Vcfiel :) Its upper Surface, 

I fay, by reafon of its having a greater gravity then the Air, and having 
Iikewife a greater congruity to Glafs then the Air has, is terminated, by £ 
concave Elliptico-fpherical Figure, as C K B. For by its congruity it eafily 
conforms it lelf^ and adheres to the Glafs, and conftitutes as it were one 
containing body "With it, and therefore fhould thruft the contained Air on 
that fide it touches it,into a fpherical Figure, as B H C, but the motion of 
Gravity depreffiog a little the Corners B and C, red uces it into the afore- 
laid Figure C K B. Now that it is the greater congruity of one of the 
two contiguous fluids,then of the othcr 5 to the Containing that caufes*. 
the feparating furfacestobe thus or thus figured: And that it is not be-* 
caufcthis or that figurated furfaceis more proper, natural, or peculiar to 
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ppeof t^e fluid bo^i^ithen tpth^otjier, will appear from tbit the 

&me J^/will by being,put intodilIeringy£//cfi , change theit fi&fdcesi 
Forthqifttip--Water, Which inaGlafi ot wooden Vdlel will ha,ve;aebn4 
cave iurfecc jppwards 5 and will rife higher in a fmaller then a grfcaieriPipej 
the fame'wiUCr, I (ay, inithe fame Pipes greafed over or oyledj. willbi^ 
ducequiMJ contrary cffeftsf .fork will have a protuberant and tamxxiu^ 
£i<*e,upw*«m and will not rife fo high iniraall, as imbigger Pipes i Nayi 
fethf very jfeme folid Veflel , you may make the very fame twp contiguH 
ous Liqui 4 zW. ‘d\tet their Surfaces ^ for taking a final! Wine-glamor fueh 
like Veflel, and pouring water gently into it, you foall perceive they#r- 
face of the water all the way concave , till itrifeevep with the top, when 
you (hallfind it (\f you gently and carefully pour in more) togrow 
very protuberant and convex 3 the reafon of which is plain, for that the 
folid fides of the containing body are no longer extended , to which the 
water does more readily adhere then the air} but it is henceforth to be 
included with air, which would reduce it into a hemifphcre , but by reafon 
of its gravity , it is Hatted into an Oval. Quicksilver alfo which to Glafs 
is more incongruous then Air ("and thereby being put into a Glafs-prpe 
will not adhere to it, but by the more congruous air will be forced tohaVe 
a very protuberant fuiface, and to rife higher in a greater then a Idfi* 
Pipe ) this Quicksilver to clean Metal, efpeeially to Gold,Silver,Tin.Lead 
&c. Iron excepted,i$ more congruous then Air , and will not only flick to 
it,but have a concave Surface like water , and rife higher in a lefs, theft in a 
greater Pipe, 

In all tnefo Examples it is evident, that there is an extraordinary and 
adventitious force , by which the globular Figure of the contained hetero¬ 
geneous fluid is altered; neither can it be imagined, how it foould otbeN 
^ • , oP 3D ^ ol ^ cr ^'3 ure dicn Globular : Fonbeing by the heterogene¬ 

ous fluid equally protruded every way,w hatfoever part is protuberant, will 
be thereby depreft. From this caufeit is, that in its effefts it does very 
much relCmble a round spring (fuch as a Hoop. ) For as in a round Spring 
there is required an additional prejfure againft two oppofite fides, to re¬ 
duce it into an Oval Form, or to force it in between the Tides of a Hole 
whole Diameter is lefs then that of the Spring, , there muft be a confidera- 

e torce ov protrufion agamft the concave or inner fide of the Sprints 1 So 
toalterthis^mo//conftituticnof an included fluid body, there t 9 re¬ 
quired more prd lure agarnft oppofite fides to reduce it into an O^ft and, 
to prefs it into an Mole lefs in Diameter then it felf, it requires a greater**- 
'"f" ‘heothcrlkics. What degrees of force aFe reqjfitt 

/ htm , lon 8 tr and lon 8 cr 0va, ‘. prefs them into lefs 
1 s ° CJ ' f^tasenot yet experimentally calculated j but thus mtich 
by experiment l find mgeneral, that there is alwayet required a greater 
^eflunetocloledien. ntoiongcr Ovals, or protide them intofmX 

Plfin' : 1 to,r fity an r rcal0 n 0f r* 1 ' 8 , were it requifte,! could ealtlyex- 

then! havef * 10t ^ necc ^ a jy’ requiring more room and time 

lhat thk m^K Ut P i elC f V 1 hereomk >5 and proceed to Ihew, 
y be prdciuly found true , if Experiment be made with d 
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round Spring (the way of making which trials is obvious enough. ) An^ 
with the fluid bodies of Mercury, Air,&c, the way of trying which, wl{ 
fae foraewW more difficult } and therefore Khali in brief ddcribe it. Hj 
therefore that would try with Air } muft firft be provided of a GUfi-pfy 
made of the fhape of that in the fifth Figure , whereof the fide A" B, ri 
prefents a ftraight Tubeof about three foot long, C,reprefonts another 
part of it.which confiftsof a round Bubble , fe ordered,that theteis left ji 
pafjagc or hole at the top, into which may be faftencd with cement fever*! 
fmau Pipes of determinate cylindrical cavities: as let the holloto of 
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There may be added as many moi;e, as the Experimenter (hall think fit, 
with holes continually decreafing by known quantities, fo for as his fonfcs 
are able to help him 3 Ilay, fofar, becaufe there may be made Pipes fo 
finallthat it will be impoftible to perceive the perforation with ones na¬ 
ked eye,though by the help of a Micro/cope, it may calily enough be per¬ 
ceived: Nay, I have made a Pipe perforated from end to Satlf fo final!, 
that with my naked eye I could very hardly fee the body of it, infomuch 
that I have been able to knit it up into a knot without breaking : And 
more accurately examining one with my Microfiope , 1 found it not fo big 
as a fixteenth part of one of the (mailer hairs of my head which was of 
the finaller and finer fort of hair, fo that fix teen of thefe Pipes bound fag¬ 
got-wife together, would but have equalized one fingle hair 5 how final! 
therefore muft its perforation be t It appearing to me through fhe Micros 
fiope to be a proportionably thick^fided Pipe. 

To proceed then, for the trial of the Experiment, the Experimenter 
muft place the tube A B, perpendicular, and fill the Pipe F ( cemented inr 
to the hole E ) with water, but leave the bubble C full of Air y and then 
gently pouring in water into the Pipe A B, he muft obforve diligently 
how high the water will rife in it before it protrude the bubble of Air C, 
through the narrow paflage of F, and denote exactly the height of the 
Cylinder of water, then cementing in a fecond Pipe as G, and filling it 
,with water * he may proceed as with the former, denoting likewife the 
height of the Cylinder of water, able to protrude the bubble C through 
the paflage of G, the like may he do with the next Pipe, and the nexrc^ 
as far as he is able; then comparing the feveral heights of the Cylinders 1 
with the feveral holes through which each Cylinder did force the air ("ha¬ 
ving due regard tothe Cylinders of water in the (mzWTubcs) it will he 
very eafie ,to determine, what force is requifite to prels the Air irf- 
to foch and fuch4 hole, or (to apply it to ourprefent experiment ) 

" • .• . how 
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how much of Itbe preflitfe of the -Air-fa taken off by its ingrekintb final- 
let and&iaflgr bobs. From the application of which to the entring of 
the Air imp the bigger of the and into the (mailer hole of the 
ftpe, we MMearly find*, that there fc 3 greater preffurc of the air upon 
the water}n$£ or griper pipe, then there is upon that in the Jeffcr 

pipe For fjpee the prefliire of the air ev ery way is found to be equal 
#at is, as much as is able foprefs up and fuftain a Cinder of Quicksilver 
pf twofootvand a half; high, or thereabouts 5 And, fincc of this prefliire 
lo many, edegrees are/equired to force the Air into a (mailerthen 

f ' » a gre#ejj hole that M full of a more congruous fluid. And Jaftly 
ce thof^ degrees that at^requifite toprefs it in, are thereby taken 
>m the Air within, and. fhcyf/r within left with fp many degrees of 
preflurc lefschen the Air without 5 it will follow, that the Air in the le(s 
ftbe or pipe y will have le& ^preflure againft the f H perficies of the totter 
therein, then the Air in the bigger: which was the minor Proportion to 
be proved. ■ * ;. ; 

TheConclufiori therefore will neceflarily follow, viz. That this une¬ 
qual prefureof the Air caujcd by its ingref into unequal holes, k a caufe Effi¬ 
cient to produce this effeV , without the help of any other concurrent-, and 
therefere is probably the principal (if npt the only) caufe of Vbefe rbtno- ' 

• ™^fbre being ^^ined, there will be divers Phenomena 
exphcabJe thereby as the rifing of Liquors in a F litre, rhe riling of Spirit 
vfw™e> 0 ) l y nieltcdTadow 6 &c. m the tFeel^ of a Lamp, ( though made 
of (mail iFire, 7 breeds of Asbejius, Strings of Glafs , or the like ) the riling 
of Liquors in aSpunge, pieceof freaks and, &c. perhaps alfo theafeend* 
ing of the Sap in Trees and Plants, through their (mall, and (omeof them 
unperceptibie pores (of which I have faid more, on pother occafion ) Tt 
lcaft the paffing of it out of the earth into their roots. And indeed up* 
on the confideration of this Principle, multitudes of other ufesof it o£ 
curr d to me, which I have not yet fo well examined and digefted as to 
propound for Axioms, but only as Queries and Conjectures which may 
ferve as hints toward fome further diffveries. Y 

As flrft, Upon the confideration of the congruity and incongruity of Bo- 
ics,as to touch, I found alfo the like congruity. and incongruity (if I may 
fofpeak) as to the Tranjhntting of the Rates of Light:'Fora sin this re* 
gard,j v *ter ( not now to mention other Liquors) (eems nearer of affini 

more 
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more congruous to Glais then Air, and Ait then Quichfilv^Wi 
A Second thing ( which-was hinted to me^by £hc cpnfidetatten of t 
included fluids globular forth, caufed by the protrufion 6f the ambit 
heterogeneous fluid ) was, whether the Vh&komtna of grayibjf might r 
by this means be eX plained 5 by foppofing the Globe of Earth, Water, 2 
Air to be included with a fluid s heterogeneous to all antTCiibhof the 
ib fubtil , as not only to be every where intetjperjed through 
rather the air through it ) but to pervade the bodies of and r 
thcclqfifi Metals , by which means it may endeavour to all eai 

ly bodies as far from it as it can 5 and partly- thereby,and partly by otftt 
of its properties may move them towards the Center of tnCfearth. • ISh6jH 
that there is forne filch fluid,I could product*, foany Exberifh&iks and R< 
fons, that do feeilt to prove it: But becaufe 1 it would askfcfht! time ^ 
room to 1 let them down and explain them, hjid to confider andAhlweF 
the Obje&ions (many whereof t forefee ) that may bealledgjed agao r 
it 5 I fliall at prelent proceed to other Jjiteer/e/jcoiltenting my (elf to haV< 
hertonlygivena hintof whatlmayfty more ellwhere. ! * 

* A Third Query then was, Whether the heterogeneity of the ambient 
fitid may not be accounted a fieondary canje of the roundtrtp Or ftobulaf 
farm of th e greater bodies of the'World,luch as are thole of the Sun^Stars, 
and Planets , the fubjlance of each of which feems altogether heterogent- 
am to the circum-ambient fluid aether} And of this! lhall fay rrtore in the 
Obiervationof the Moon. , J 

A Fourth was, Whether the globular farm of the Jmaffer parcels of 
matter here upon tfce Earthy as that of Fruits^ Pebbles , or Flints, &c. 
( which feemto have bccn a Liquor at firft ) may not be caufed by the 
heterogeneom ambient fluid. For thus we fee that melted Clajs will be 
naturally fbrmed into a round Figure } lo likewife any fmall Parcel of any 
fufible body , if it be perfe&ly enclofed by the Air , will be driven into a 
globular Form 5 andhen cold, will be found a filid Ball. This is plainly 
euough manifefted to us by their way of making Jhot with thp ardps of 
Leads which being a very pretty curiolity,and known but to,a very few, 
and having the liberty of publishing it granted me, by th at Eminent Fir- 
tuofo Sir Robert Moray , who brought in this Account of it to the Royal 
eiety^ Ihaveherctranfcribedand inferred. j 


To make fmall (hot of different fizes; Communicated by hb 

Highnefs P. R. 
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1 Akf Lead out of the Pig what quantity you pleafe , molt it dom'y 
ftinand clear xt with an iron Ladle , gathering together tit 
hlackijb parts that* fibim, at top like fcum 7 and when you fee the co¬ 
lour of the clear Lead to be greenijhjbut no fooner 7 ftrew upon it Auri • 

• . . . ’ *■ - pigmentum 
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{jigmentuin povJered according to the quantity cf lead, about at 
much as will lye upon a half Crown piece will fervefor eighteen or 
twenty pound weight offome forts cf Lead ; others will require more, or 
left* After the Aiiripigmcntum isput in, fir the Lead well, and the 
Auripigmentum will flame: when the flame hover, take out fome 
cf the Lead in a Ladkbavmg a lip or notch in the brim for conveni¬ 
ent pouring out of the Leadjnd being well warmed amongfl the melted 
Lead, and trith a flick, make fome fingle drops of Lead trkkfe out qf 
the Ladle into water in d GLfs, which if they fall to be round and 
without tails, there h Auripigmenrum enough put in, and the tempfr 
cf the heat is right , otherwife put in more. Then lay two bars of Iron 
( or fome more proper Iron-tod made on purpofe ) upon a Pail of wa¬ 
ter ^nd place upon them a round Plate of Copper, cf the fize and figure 
cf an ordinary large Pewter or Silver Trencher, the hollow whereof h to 
be about three inches over, the bottom lower then the brims about half 
an inch, pierced with thirty, forty, or more f mall holes ; the [mailer the 
boles are, the finaller the Jbot will be; and the brim is to be thicker then 
the bottom,to conferve the heat the better. 

Tbebottom of the Trencher being fome four inches diflant frumtbe 
Water in the Pail Jay upon it fome burning Coles,to keep the Lead melt¬ 
ed upon it. Then with the hot Ladle take Lead off the Pot where h 
flands melted, and pour it fftly upon the burning Coles over the bottom 
of the Trencher, and it will immediately run through the holes into the 
voter in [mail round drops. Thus pour on. new Leadfill as faft as 
tt runs through the Trencher till all be done ; blowing now and then 
the Coles with band-Bellows, when the Lead in the Trencher cools Jo as 
to flop from running. 

Whilfl one pours on the Lead, another mufl, with another Ladle, 
tbrufledfour or five inches under water in the Pail, catch from time 
totimefome (f the fhot^it drops down, to fee the fie of h, and whether 
there be any faults in it. The greateft care is to keep the Lead upon 
theTrencher in the right degree of beat; fit be too cool, itwillnot 
tun through the Trencher, though it fland melted upon it; andthishto 



24 Micrograph ia. 

be beiptd by bloving the Coals a little , or pouring on new Lead that k 
hotter: but the cooler the Leadjht larger the Shot ; and the hotter yhe 
fmaller ; when hk too hot, the drops will crack and fly ; then you 
mu]l fic/p pouring on new Lead,andlet it cool ; and folortgasyoudb- j 
ferve the right temper of the heat, the Lead wUl confiantly drop into very 
round Shot, without fo much as one with a tail m manypoundsi j 

When all k done, take your Shot out of the Pail cf water, and pul it 
in a Frying-pan Over the fire to dry them, which muft be done warify, 
fiill fhaking them that they melt not ;* andwhen ibey are dry you may 
feparateibe ]mall from the great, in Pearl Sives made of Copper or 
Lattin let into one another, into as many fixes as you pleafe. But if 

you would have your Shot larger then the Trencher makes them , you 
may do it with a Stick , making them trickle out of the Ladle, a* hath 
been faid. v 

Jf the Trencher be but touch a very little when the Lead flops from 
goingthrough it, and be not too coolft will drop again, ■ but his better 
not to touch it at all. At the melting of the Lead take care that there 

be no kind of Oyl, Greafe, or the like, upon the Pots, or Ladles,or Tren¬ 
cher. 

The Chief caufe of thk Globular Figure cf the Shot, fiems to be the 
Auripigmentum; for, as foon as it is put in among the melted LeaAi> 
h lofes its fljining brighnefs, com aiding inftantly a grayifb film or 
skin upon it, when you fcum it to make it clean with the Ladle. So 
that when the Air comes at the falling drop of the melted Lead, that 
ddnccnftrillslhmevtyrd^ what account, and 

whether this be the true caufe, h left to further difquifition, 

S • , - • • ‘ 1'. ' 
Much after this fame manner, when the Airis exceeding cold through 
■ which it pafles, do we find the drops of Rain*- falliirg from the Clouds, 
congealed intorQund Hail-fitonesby the fretlviiig Ambient! 

• ^.To which ihay be added this other khovva Experiment, That if you 

* \gentty let fall a dtof> of water upon fmall fancl ox daft, You (hall find, as it i ] 

#ere, an artificial round ftonc quickly generate^.' I cannot upon this 6c* 
eafion omit the mentioning of the (Range kind of Grain, which I have 
obftrved in a (lone brought from Kettering in NortfMMptonJhirejLngi there¬ 
fore called Sy Mafons Ke[terivg-ston(?, of whkh fee the Delcription. 

■ • ■ / / -v ■ V-. Which 
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Which brings into my mind what I long fince obferved in the fiery Sparks 
that are ftritck out of a Steel. For having a great defire to fee what was 
left behind, after the Spark was gone out, I purpofely flruck fire over a 
very white piece of Paper, and obferving diligently wherefome confpi- 
cuous fparks went out, I found a very little black fpot no bigger then 
the point of a Pin, which through a Jliicrofcope appeared to be a perfect¬ 
ly round Ball, looking much like a polifht ball of Steel, infomuch that 
I was able to fee the Image of the window refle&ed from it. I cannot 
here fray ( having done it more fully in another place) to examine the 
particular Realcns of it, but (ball only hint, that I imagine it to be iome 
ImaU parcel of the Steel, which by the violence of the motion of the 
ftroke ( moft of which leans to be impreft upon thofr finall parcels ) is 
made fo glowing hot, that it is melted into a Vitrum , which by the ambi* 
ent Airis thruft into the form of a ball. 

A Fifth thing which 1 thought worth Examination was. Whether the 
motion of all kind of Springs, might not be reduced to the Principle 
whereby the included heterogeneous fluid fee ms to be moved ^ or to that 
whereby two Solids, as Marbles, or thejike,are tlitult and kept together 
by the ainbient fluid. 

A Sixth thing was,Whether the Rifing a,nd Ebullition of the Water out 
of Springs and Fountains ( which lie much higher from rhe Center of the 
Earth then the Superficies of the Sea, from whence it Items robe derived) 
may not be explicated by the rifing of Water in alma Her Pipe .* For the 
Sca-water being drained through the Pores or Crannies of the Earth, is 
as it were, included in little Pipes, where the prefiureof the Air has not 
fo great a povyer to refill its riling: But examining this way, and finding 
in itleveral difficulties almolt irremovable, fthoughtupon away that 
would much more naturally and conceivably Explain it, which was by 
tbs folJowmg Experiment: I took a Glals-Tubb, of the form of that 
aelcribed in the fixth Figure, and chuhng two heterogeneous fluids , fuch 
as Water and Oyl, I poured in as much Water as filled up the Pipes as 
high as A B, then putting in fomc Oyl into the Tube AC, I depreft the 
fuperficies A of the Water to E, and B I raifed to G, which vvasnot fo 
high perpendicularly as the fuperheies of the Oyl F, by the fpace F I 

GHtoF pr °*° iliun op tilc § ravit y ot thePc two Liquors was as 


•T h f S I tried with feveral offer Liquors, and particularly 

with frelh Water and foil ( which I made by difiolving Shit in warm 
X,*"' ^ hlch f , '™' th ° u g!> they are nothing heterogeneous, yet before 
mmt w d pe , rftCr y ““i?" e Wlth “"Other, I made trial of the Experi- 

the Tube wherein 1 tried the Experiment remaih for 
> 1 obferved them not to mix ; but the fuperficies of the frefli 

rrorord™ S-°. r h ,ht " C6 elevated above that of the Saif. Now the 
in c gravity of Sea-water, tothaE^fev€f*wat€<v^m2iil^ 
and Tare*/*/, and as 1 have fince found pretty true by 
maXing trial my felf, is as 46. to 45. thatis, 46. Ouneesofthefalt Wa- 

F ; ■' ter 
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ter will take up no more room then 45. of the frelh. Or reciprocally 

45 pints of falt-water weigh as much as,46 of frelh. 

But I found the proportion ot Brine to frelh Water to be near igf to iar 
Suppofing therefore CHMto reprefentthe Sea, and F I the height of 
the Mountain above frhe Superficies of the Sea, F M a Cavern in the 
Earth, beginning at the bottom of the Sea, and terminated at the top of 
the Mountain, LM the Sand afethe bottom, through which the Water 
is as it wejie frrained , lb as that the frelher parts are only permitted to 
tranfude,and thelaline kept back 5 if therefore the proportion of G M 
to F M be as 45 to 46, then may the Cylinder of Salt-water G M make 
the Cylinder of Frelh-water to rile as high as E, and to run over at M* 

I cannot here Hand to examine or confute their Opinion , whomakethd 
depth of the Sea, below its Superficies, to be no more perpendicularly 
tneafured then the heighrof the Mountains above it: lis enough for 
me to fay, there is no one of thofe that have aflerted it, have experimen¬ 
tally known the perpendicular of either, nor fhall I here determine,whe- 
ther there may not be many other caules of the leparationof the frcHi 
water from the fait, as perhaps lome parts of the Earth through which it 
is to pals, • may contain a Salt, that mixing and uniting with tne Sea-lalt- 
' may precipitate it 5 much after the lame manner as the Alkatit>ate and 
Aad Salts mix and precipitate each other in the preparation of Tartar 
mm Vitriolatum. I know not alfo whether the exceeding cold (that 
muft neceflarily bej at the bottom of the Water, mav not help towards 
this leparation , for we find , that warm Water is able to diflolve and 
contain more Salt, then the lame cold} infomuch that Brines flrongly 
impregnated by heat, if let cool, do fuffer much of theirSalt to fiibnde 
and cryftallize about the bottom and fides. I know not alio whether 
the exceeding pretliire of the parts of the Water one again# another, 
may not keep the Salt from defeending to the very bottom, as; -finding 
little or no room to inlert it lelf between thole parts, protruded lo vio¬ 
lently together, or elle lqueeze it upwads into the fuperiour parts of the 
Sea, where it may more ealily obtain room for it lelf, among# the parts 
of the Wafer , by reafon that there is more heat and lelspreflitre. Tot 
rhis Opinion I was fomewhat the more induced by the relations! have 
met with in Geographical Writers, of drawing frelh Water from the bot- 
tomajf the Sea , which is fait above. I cannot now Hand to examine, 
whether this natural perpetual motion may not artificially be imitated : 
Nor can I ftand to anfwer the Objections which may be made againfr fhis 
my Suppofition: As, Firfr, How it comes to pals.that there arc lometimcs 
ialt Springs much higher then the Superficies of the Water? And, Se* 
cohdly,Why Springs do not run fafter and llower, according to the vary¬ 
ing height made of the Cylinder of Sea-water, by the ebbing and flow¬ 
ing of the Sea? 

As to the Firfr, In Ihort, I fay, the frelh Water may receive again a 
failihe Tindurenear the Superficies of the Earth, by pafling through 
fbme Ialt Mints , or elfe many of the faline parts of the Sea may be kept 
back, though not all. 

v- . And 
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And as to the Second, The fame Spring may be fed and fupplyed by 
divers Caverns, coming from very far diftant parts’of the Sea , lo as that 
it may in one place be high , in another low water % and fo by that means 
the.Spring may be equally lupply’d atalHnnes. Or elle the Cavern may 
be fo ftraight and narrow, that the water not having ft) ready and free 
paflage through it, cannot upon Co Ihort and quick mutations pf preflure 
be able to produce any ftnlible effe& at fucha dift'ance; Befides that* 
to confirm this hypothesis ^ there are many Examples found in Natural Hijlo - 
rianspC Springs t hat do ebb and flow like the Sea : As particularly,thole 
recorded by the Learned Camden , and after him by Speedy to be found in 
this IJiand: One of which,rhey relate to be* on the Top of a Mountain 
by the fmall Village Kilken in Flintjhire , Mark ncmulus qui fiatk tempo- 
rtbus fuas evomit & rcforbet Aquas $ Which at certain times rifeth and 
falleth after the manner of the Sea. A Second in Caermardenjlme 
near Caermarden , at a place called Cantred Bichan , g)ui ( H t fcribit Gi- 
raldus) naturali die bk undk deficiens , & toties exuberans , marinas 
imttatur injhbilitates \ That twice in four and^twenty hours ebbing arid 
flowing, refembleth the unftable motions of the Sea. The Thwomena. 
of which two may be eafily made out, by fuppofing the Cavern , by which 
they are fed , to arife from the bottom of the next Sea. A Third is a 
Well upon the River Ogmore in Glamorganjhire , and near unto Newton , of 
Which Camden relates himfelf to be certified,by a Letter from a Learned 
Friend of his that obferved it, Fons abejl hinc, &c . The Letter is a little 
too long to be inferte'd,but the fubftance is this 5 That this Well ebbs and 
flows quite contrary to the flowing and ebbing of the Sea in thole parts : 
for ’tisalmoft empty at Full Sea, but full at Low water. This may hap¬ 
pen from the Channel by which it is fupplied , which may come from the 
bottom of a Sea very remote from thole parts, and where the Tides are 
much differing from thole of the approximate fhores. A Fourth, lies in 
Heft norland , near the River Loder \ gui mjiar Euripi fapivs in die red* 
procantibns undk fluit & rejiuit , which eBbs and flows many times a day. 

' Jhis may proceed from its being fupplyed from many Channels, coming 
from leveral parts of the Sea, lying fufticiently diftant afunder to have the 
times of High-water differing enough one from the other 5 fo as that 
whenfoever it fhall be High water over any of thole places, where tbcfe 

Channels begin, it (hall likewife be Co in the Well 5 but this is but a fuppo- 
ution. rr 

A Seventh guerv was. Whether the dilution or mixing of feveml bo¬ 
dies, whether fluid or folid,witfr faline or other Liqudrs,might not partly 
be attributed to this Principle of the congruity of thofe bodies and their 
dillolvents ? As of Salt m Water,Metals in feveral Afenftruums , Untftuous 
CumsinOyls, the mixing of Wine and Water, &c. And whether preci* 
ptahon be not partly made from the fame Principle of Incongruity ? I 

lay partly^ bycaule there are in fome Difiolutionsriome other Caufos con¬ 
current. r j. 

Ilhall laftly makcamuch more feemingly ftrange and unlikely 8 &ry \ 
ana that is, W'hetherthis Principle, well examined apd explained, qiay^ 

- Fa not 
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Iiot be found a co-efficient in the moft ccmfiderable Operations of Na¬ 
ture? As in thofe ofF*<tf,and Lighted confequently,of Rarefaftion and 
Condemfation, Hardnefs, and Fluidnefs, Terjpicuity and 0pac$ufnefs,Refra3i- 
ems and Colours. &c. Nay, I know not whether there may be many things 
done in Nature,in which this may not ( be iaid to ) have a Finger } This 
I have in fome other paflages ot this Treatife further enquired into and 
(hewn, that as well Light as Heat may be cailfed by corrofton, which is ap¬ 
plicable to congruity^nd confequently all the reft will be but fulfeauents: 
In the mean time I would not willingly be guilty of that £rrw,which the 
thrice Noble and Learned Verulam iuftly takes notice of, as fuch,and calls 
FbibJbphU Gent* Fmptricutk , quod in pane or urn Experiment or urn An^ujlik 
& Qbjcuritatc fundatum eji. Fori neither conclude from one tingle Expe¬ 
riment,nor are the Experiments I make ufe of.all made upon one Subject: 
Norwreft I any Experiment to make it'quadrate with any preconceiv'd 
Notion. But on the contrary, I endeavour to be converlant in divers 
kinds of Experiments, and all and every one of thofe Trials, I make thb 
Standards or Touchftones, by which I try all my former Notions, whether 
they hold out in weight, ana meafure,and touch, &c. For as that Body is 
no other then a Counterfeit Gold, which wants any one of the Proprie¬ 
ties of Gold, ( fuch as are the Malleablenefs, Weight, Colour, Fixtnef* 
in thcFire,Indiflolublene(s in Aqua fortis yand the like ) though it has aft 
the other 5 lb will all thofe Notions be found to be falfe ana deceitful, 
that will not undergo all the Trials and l efts made of them by Experi- 
And therefore fuch as will not come up to the defired Apex of 


ments. 


Perfection, I rather wholly rcjeCt and take new, then by piecing and 
patching,endeavourto retain the old,as knowing fuch things at belt to be 
.but lame and imperfedh And this courle I learned from Nature whom 
wefindnegleCrfiil of the old Body, and fuffering its Decaies and Infirmi¬ 
ties to remain without repair, and altogether fbllicitous and careful of 
perpetuating the Species by new Individuals. And it is certainly the moft 
likely way to ere (ft a glorious Strufture and Temple to Nature, fuch asfhe 
AWill be found ( by any zealous Votary ) torefideiiij to begin to build a 
new upon a fure Foundation of Experiments. 

But to digrefs no further from the confederation of the Pbanomeua, 
more immediately explicable by this Experiment, we fhall proceed to 
(hew. That, as to the rifing of Water in a Fibre, the reafbn of it will be| 
manifeft to him,that does take notice,that a Filtre is conftituted of a great; 
number of (mail Jong fblid bodies, which lie lo dole together, that the 
Air in its getting in between them, doth lofe of its preflure that it has a? 
gainft the Fluid without them, by which means the Water or Liquor not 
finding (oftrong a retiftance between them as is able to counter-ballancc 
the preflure on its Superficies without, is raifed upward, till it meet with a 
premire of the Air which is able to hinder it. And as to the Rifing of 
OyJ, melted Tallow, Spirit of Wine, &c. in the Week of a Candle ot 
Lamp, it is evident, that it differs in nothing from the former, fay e only 
in thfe, that in a Filtre the Liquor defeends and runs away by another, 
party and in the Week the Liquor is difperfed and carried away by the 

Flame $ 
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FlanSe 5 fomething there is aicribable to the Heat, for that it may rarifie 
the mote volatil and fpirituous part# of thole combuftible Liquors, and fo 
being made lighter then the Air, h may be protruded upwards by that 
more ponderous-fluid bodym the Form of Vapours t, but this tan be 
afcribcdtothe afeenfion of but a .very little,and moft likely of that on* 
\f which afeends without the Week. As for the Riling of it in a Spunge, 
BrcadjCotton.^-r. above the fuperficies of the fubjacent Liquor} what 
has been faid about the Fikrt ( if confidered ) will eahly fuggcft a 
reafon, confining thataH thefc bodies abound with finall holes ot 
pores. 

From this fame Principle alfo ( viz. the unequalpreflure of the Ait a- 
gainjl the unequal fiperflcies of the water ) proceedsthe caufe of the ac- 
ceffion or incurfion of any floating body againftthe fidesof the con¬ 
taining Veflel, or the appropinquation of two floating bodies, as Bybileju 
Corks , Sticks Straws , &c. one towards another. As for inftance, Take 
a Gfcifs-jar, fuch as A B in the feventh Figure, and filling it pretty near the 
top with water , throw into it a fmall round piece of Cork, as C, and 
plunge it all over in water, that it be wet, fo as that the water may rife 
up by the fides of it,then placing it any where upon the fuperficies, about 
an inch,or one inch and a quarter from any fide, and you fhall perceive it 
by degrees to mak ^perpendicularly toward the ncareft parr of the fide, 
and the nearer it approaches , the fafter to be moved ^ the reafon of 
which Phenomenon will be found no other then this, that the Air has a 
greater preflure againft the middle of the fiperflcies , then it has againft 
thofc pits that approach nearer, and are contiguous to the lides. Now 
that the preflure is greater, may ( aslftewed before in the explication 
of the third Figure ) be evinced from the Hatting of the water in the 
middle, which arifes from the gravity of the under fluid : for fince, as I 
(hewed before,if there were no gravity in the under fluid, or that it were 
equal to that of the upper , the terminating Surface would be spherical 
and fince it is the additional preflure of the gravity of water that make$ 
it fo flat,it follows, that the preflure upon the middle muft: be greater then 
towards the fides. Hence the Ball having a ftronger preflure againft that 
fide of it which refpects the middle of the fiperfcies, then againft that 
which refpetts the approximate fide , muft neceflarily move towards that 
part, from whence it finds leaft refiftance, and fo be accelerated, as the re- 
fiftance decreafes. Hence the more the water is raifed tinder tharpa it 
of its way it is pafling above the middle, the faftet k ; is moved*: And 
therefore you will find it to move faftef in E then fo D, and fo D then 
in C. Neither could I find the floating fubftancc wyhemoved at all, ui*- 
til it were placed upon feme pit of the SuperfldoJ 1 that was fefolbfy ele¬ 
vated abovethe neightofthe middlepart. Novrthdt this may be the 
true caufe, you may try with a blown Bladder, and'aiiltJX*&ly round Ball 
upon a very fmooth fide of fome pliable body, asAfoc* or ^rucksrhet. 
For if the Ball be placed undefl a part dfl the Bladderwhitf. itfUpon onfe 
fide of the middle Ofdts preflure , and ydu'pnils (ftroagly ahaiaft the 
Bladder,you fliall firidrhe Ball moved fiom ifcefoJddiff towards the fidet. 
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Having therefore (hewn the reafon of the motion of any float towards 
the fides, the reafon of the incurfion of any two floating bodies will cafi- 
ly appear: For the rifiog of the water againft the fides of either~of 'L 
them,is an Argument fufficient,to (hew the preflure of the Air to be there 
left,then it is further from it,where it is not fo much elevated $ and there¬ 
fore the reafon of the motion of the other toward it, will be the fame as 
towards the fide of the Glafs 5 only here from the fame reafon, they are 
mutually moved toward each other , whereas the fide of the Glafs in the 
former remains fixt. If alfo you gently fill the Jar fo full with water* 
that the water is protuberant above the fides, the fame piece of Cork that 
before did haften towards the fides, does now fly from it as faff towards 
the middle of the Superficies $ the reafon of which will be found no o- 
ther then this, that the preffure of the Air is ftronger againft the fides of 
the Superficies G and H, then againft the middle 15 for fince, as I (hewed 
before, the Principle of congruitv would make the terminating Surface 
Spherical, and that the flatting of the Surface in the middle is from the 
abatement of the waters preffure outwards, by the contrary indeavour 
of its gravity it follows that the preflure in the middle muft be lefs then 
on the fides} and therefore the confeeution will be the fame as in the 
former. It is very odd to one that confiders not the reafon of it, to fee 
two floating bodies of wood to approach each other,as though they were 
indued with fome magnetical vigour } which brings into my mind what I 
formerly tried with a piece of Cork or fuch like body, which I fo order¬ 
ed, that by putting a little ftick into the fame water, one part of the faid 
Cork would approach and make , toward the ftick, whereas another 
would difoede and fly away,nay it would have a kind of verticity, fo as 
that if the JEanator ( as I may fo fpeak ) cf the Cork were placed to¬ 
wards the ftick, if let alone, it would inftantly turn its appropriate Pole 
toward it,and then run a-tilt at it:and this was dorte only by taking a dry 
Cork, and wetting one fide of it with one fmall ftroak $ for by this means 
gently putting it upon the water, it would deprefs the fuperncies on eve¬ 
ry fide of it that was dry, and therefore the greateft preflure of the Air, 
being near thofe fides.caufed it either to chafe away,or clfe to fly off from 
any other floating body, whereas that fide only, againft which the water 
afoended, was thereby able to attrafr. 

It remains only, that I fhould determine how high the Water or other 
IJkjuor may by this means be raifed in a fmaller Pipe above the Superfi¬ 
cies of that without itand at what height it may befoftained; But to 
determine this, .will be exceeding difficult, unlefs I could certainly know 
how much of the. Airs preflure is taken off by the fmalnefsof fuch and 
fuch 0 Pipe,and whether it may be wholly taken off,that is,whether there 
can be a holn^ fKwib fmall^ inth which Air could not at all enter, 
though water might With its whole force j for were there fuch, ’tismani- 
feft, that the wafer might rifo injjtlpfome foe or and thirty f nglifh 

Foot high. I know ifot wbejhefthe^apillary Pipes in ftje bodjofipf/(mall 
Trees,which we eall their^/eft^ 0/w#//wm,m*yinot he fohj; pfjd w;he- /■ 
tiKr thccoDgruityef thefides of ttePore majtfept yet draw, ffo juycf 
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even higher then the Air was able by its bare prefliire to raife it: For, 
Congruky is a principle that not only unites and holds a body Joyned to 
it, biit, which is more, attracts and draws a body that is very nearit^and 
holds it above its ufual height. ' , . 

And this is obvious even in a drop of water fufpettdcd under any Si¬ 
milar or Congruous body: For,belides the ambient prdVure that helps to 
keep it fuftein’d, there is the Congruity of the bodies that areconcigu 4 - 
ous. This is yet more evident in Tenacious and Glutinous bodies^ mcli 
as GummousLiquors, Syrups, Pitch, and Rofin melted,.Tar,Tur-» 
pentinc, Ballbm, Bird-lime, &c. for there it is evident, that the Pam 
of the tenacious body, as I may fo call it, do hick and adhere fb clofe-' 
Jy together, that though drawn out into long and very flender Cylin¬ 
ders, yet they will not eafily rclinquifh one another 5 and this, though 
the bodies be dliquatenus fluid, and in motion by one another } whichy 
tofuchas confider a fluid body only as its parts are in a confuted irregu¬ 
lar motion, without taking in al lb the congruity of the parts one among 
another, and incongruity to fome other bodies, does appear not alitrld 
ftrange. So that befides the incongruity of the ambient fluid to it, w<J 
are to confider alfo the congruity of the parts of the contein’d fluid one 
with another. 

And this Congruity (That I may here a little further explain it ) is both 
a Tenaceous and an Attractive power } for the Congruity, in the Vi- 1 
brative motions,may be the caufeof all kind of attraction, not only Ele- 4 
Ctrical, but Magneticnl alfo, and therefore it may be. alfo of Tenacity 
and Glutinoufnefs. For, from a perfect congruity of the motions of two 
diftant bodies, the intermediate fluid particles are feparated and dro- 
ven away from between them, and thereby thole congruous bodies are* 
by the incompalling mediums, compell’d and forced neerer together $ 
wherefore that attraCtivenefs mult needs be ftronger, when, by an im¬ 
mediate contact, they are forc’d to be exaCtly the fame: As I (hew more 
at large in my 'iheory of the Magnet. And this hints to me the realbn of 
the fufpenfion of the Mercury many inches, nay many feet, above the ufu¬ 
al ftarion of 30 inches. For the parts of g>ui driver, being fb very 
fimilar and congruous to each other, if once united, will not eafily fuffer 
a divulfion : And the parrs ofwater, that were any wayes heterogeneom y 
being by exantlation or ra refaction exhaufted. the remaining parts being 
alfo very fimilar, will not eafily part neither. And the parts of theGlafe 
being folid, are more difficultly disjoyn d 5 and the water, being fome* 
what fimilar to both, is, as it were, a medium to unite both the Clafs and 
the Mercury together. So that all three being united, and not very dip 
fimilar, by means of this cohtaCt, if care be taken that the Tube in e- 
reCting be not fhogged, the Quicksilver will remain fofpended, notwicli- 
ftanding its contrary 1 indcavourof Gravity, a great height above its or¬ 
dinary Station 5 but if this immediate ContaCr be removed, either by * 
meer leparation of them one from another by the force of a fbog, where¬ 
by the other Becomes imbodied between them, and licks up from the 
(urface fome agil parts, and fo hurling them makes them air 5 or elfe 
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byfome fnjall heterogeneous agil part of the Water, or Air, or Quick- 
filver, which appears like a bubble, and by its jumbling to and fro there is 
made way for the heterogeneous Sther to obtrude it felf between the 
Glafs and either of the other Fluids, the Gravity of Mercury precipitate* 
it downward with very great violence * and if the Veflel that holds the 
reflagnating Mercury be convenient, the Mercury will for a tim e vibrate to 
and fro with very large reciprocations , and at laft will remain kept up by 
the preffure of the external Air at the height of neer thirty inches* Anti 
whereas it may be ob jeded, that it cannot be, that the meer imbodying 
of the Sther between thefe bodies can be the caule,fince the Sther ha* 
vinga free paffage alwayes, both through the Pores of the Glafs, and 
through thole ofthe Fluids, there is no reafon why it (hould not make a 
fcparation at all times whilft it remains fufpended., as when it is violently 
dif-joyned by a fhog. To this I anfwer, That though the St her pafles 
between the Particles, that is, through the Pores of bodies, fo as that any 
chafme or reparation being made , it has infinite pafiages to admit its c»+ 
try into it, yet fuch is the tenacity or attrafti ve virtue of Congruity, that 
till it be overcome by the meer ftrength of Gravity, or by a fhog aflifting 
that Conatus of Gravity, or by an agil Particle, that is like a leaver agi- 
tated by the Stber 5 and thereby the parts of the congruous fubftance9 
are feparated fo far afundtr, that the ftrength of congruity is 16 far wea¬ 
kened,as not to be able t6 reunite them, the parts to be taken hold oTbe- 
ing removed out of the attractive Sphere, as I may fo fpeak, of the con¬ 
gruity 5 fuch, I fay, is the tenacity of congruity, that it retains and holds 
the aJmoft contiguous Particles of the Fluid, and fuffers them not to be 
foparated, till by meer force that attractive or retentive faculty be over¬ 
come: But the foparation being once made beyond the Sphere ofthe 
attraftive activity of congruity, that virtue becomes of no effed at all, 
but the Mercury freely falls downwards till it meet with a refinance from 
thepreflureof the ambient Air, able to refill its gravity, and keep it for¬ 
ced up in the Pipe to the height of about thirty inches. 

Thus have I gently raifed a Steel pendulumhy aLoadftone to a great 
Angle,till by the (halting of my hand I have chanced to make a Repara¬ 
tion between them, which is no fooner made, but as if the Loadftone had ~~ 
retained no attraftive virtue, the Vendulutn moves freely from it towards 
the other fide. So vaft a difference is there between the attradive vir- 
tueof the Magnet when it aCls upon a contiguous and upon a disjoyned 
body : and much more mull there be between the attraCiive virtues of 
congruity upon a contiguous and disjoyned body 5 and in truth the attra¬ 
Ciive virtue is fo little upon a body disjoyned. that though I have with a 
Microfeope obferved very diligently, whether there were any extraordi¬ 
nary protuberance on the fide of a drop of water that was exceeding neer 
to the end of a green flick, but did not touch it, I could not perceive the 
lead 5 though I found, that as loon as ever it toucht it the whole drop 
would presently unite it felf with it* fo thatitfeems an.abfoiute con- 
tad is requifite to the exercifing of the tenacious faculty of congruity. 

Obfcrv, 
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np Hefe Clap Dn>ps are fmall [parcels of coarfe^den Olafiida'fcpH 
1 the Pots that contain the Metal ( as they callitJMn flifiorij 
end of an Iron Pipe * and being exceeding hot, and th'ereby bf alkmd&l 
lluggifh fluid Confidence, are fuffered to drop froth trance’ifttt) i Bdcm 
of cold Water, and in it to lye till they be'emwhftnfibly cold. 1 . V'y. 

Some of thefe l broke in the open air, by (napping 6ffa Rttld of tH£ 
fmall ftcm with my fingers, others by crufhing it with !a fmall 1 pait of Ay¬ 
ers * which I had no fooner done, then the whdle bulk of thk drop fie# 
violently, with a very brisk noife, into multitudes of fmall piecbs^ ibriit ciF 
which were as fmall as duff, though in fbme there were remdihft^ piece! 
pretty large,without any flaw at all,and others very much fldvfd, whidi 
by rubbing between ones fingers was eafily redded to diift* 1 tliefr di- 
fperled every way fo violently . that fome of ttyem pierced my sk?r>. 1 
could not find,either with mv naked Eye,or a Afierofiope , that any of rh£ 
broken pieces were of arcgular figure,nor any one likeanother, but for 
the mod part thofe that flaw d off in large pieces were prettily bran¬ 
ched. 

The ends of others of thefe drops I nipt off whild all the bodies an 4 
ends of thertr lay buried under the water,which, like the former, flew all 
to pieces with as brisk a noife, and as drong a morion. 

Others of thefe I tried to break, by grinding away the blunt end, and 
though I took afeemingly good one, and had ground away neer two 
thirds of the Ball, yet would it not fly to pieces, bur now and then fome 
fmall rings of it would fbap and fly off, not without a brisk noife and 
quick motion,leaving the Surface of the drop whence it flew very pretti¬ 
ly branched or creafed, which was eafily diicovcrable by the Microftope . 
This drop,aftcr I had thus ground it, without at all impairing the remnant 
that was not ground away, I caufed to fly immediately all into fand upon 
the nipping off the very tip of its llender end. 

Another of thefe drops I began to grind away at the fmaller end , but 
had not worn away on the ftone above a quarter of an inch before the 
whole drop flew with a brisk crack into fand or fmall duft * nor would 
it have held fo long , had there not been a little flaw in the piece that I 
ground a way, as I afterwards found. 

Several others of thefe drops I covered over with a thin but very tuff* 
skin of Icthyocolia , which being very tough and very tranf*parent,was the 
tnoft convenient fubftance for thefe tryals that I could imagine, having 
dipt,I fay, feveral of thefe drops in this tranfparent Glue whilff hot, and 
iutfering them to hang by a firing tied about the end of them till they 
were cold, and the skin pretty tough* then wrapping all the body of the 

G drop 
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drop (leaving out only the very tip ) in fine fupple Kids-leather very 
doieiyj nipped off thefmall top, and found, as! expeded, that notwith- 
ftanding this skin of Glue, and the dole wrapping up in Leather, upon 
the break*ngf>f tbetop y tfredropga?ea crack lik« the reft, gnd gave my 
hand a pretty brisk impulfe: but yet the skin and leather was To ftrong as 
to keep the parts from flying out of their former pofture * and, the skin 
focing transparent, I found that the drop retained exa&ly its former fi¬ 
gure and polfib, by t was grown perfeftly opacous and all over flaw‘d all 
-3)ofc flawpjyftiginthe flnaimer of rings** from the bottom or blunt end,tU 
ibc very toppr fipaii point. And by feveral examinations with a Mscra* 
fcope , of feveral thus broken, I found the flaws, both within the body pf 
the drop? and on the outward furface, to lye much in this order. 

Let Ah in the Figure X of the fourth Scheme reprefent the drop eafed 
over with iUhyocolta or jfisrgldjs 3 and ( by being ordered as is beforepre* 
feribed ) crazed or fia wedintooieces, but by the skin or cafe keptjw jts 
former figure, and each of its flawed parts preferved exactly in its due 
pofture the outward appearance of it fomewhat plainly to the naked 
eye# hpt much more ponfpicuous if viewed with a final! fenfc appeared 
fnudb aftetjthh (bape, That is, the blunt cndB fora pretty breadth* 
namely * as for as the Ring CCC feemed irregularly flawed with divers 
clefts* which all feemed to tend towards the Center of it, being, as I aft 
terwards found , and (bail anon Ihew in t he description pf the figure If, 
the Balls, as it were, of a Cone, which was terminated a little above the 
middle of the drop, all the reft of the Surface from C C C to A was 
flawed with an incite number of finall and parallel Rings,which as they 
were for the moll part very round , lo were they very thick apd clofe 
together, but were not fo exa&ly flaw’d as to make a perfe# Bing, but 
each circular part was byr irregular cracks flawed like wife into multitudes 
of irregular flakes or tiles j and this order was obferved Jikewife the 
whole length of the neck, 

Now though I could not lo exa&Iy cut this conical Body through the 
Axis, as it reprdented by the figure Y 5 yet by anatomizJ*tg^ as it were, 
of fevezal* and taking notice of divers particular circumftances, I wasin- 
, formed, that could I have artificially divided a flaw’d drop through the 
Axis or Center , I fhould with a Murofcepe have found it to appear much 
of this form, where Afignifiesthe^ycr, and B the blunt, e»d, CC the 
Cone of the Bafts, which is terminated at T the top or end of ft, which 
feems to be the very middle of thk blunt end, in which, not only the co¬ 
rneal body of the Bafis C C is terminated, but as many of the parts of the 
drop as reach as high as D D. 

And it Ieemed to be the head or beginning of a Pith, as it were, or a 
a part of the bodv which feemed more fpungy then the reft, and much 
more irregularly flawed, which from T aieended by EE, though lefti ’ 
fibfr, into the finall neck towards A, The Grain, ask were, of all ( 
flaws, that from all the outward Surla.ce A DC CD A, was rauchi. 
fame,as is reprefented by the black ffrokesthat meet in the middle D‘*. 
DT*DE,DE, &c. 
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, Nor is this kind of Grain, as I may call it, peculiar to Glafs drops thus 
Jouenched} for ( not to mention Coperas-fiones , and divers Other Alar- 
chajites and Minerals , which I have often taken notice of to’ be in the 
very fame manner flaked or grained, with a kind Of Pith in the middle ) 
I have obferved the fame in afl manner of' caftlron , efpecially thecoar- 
ferfort, fuch as Stoves, and Furnaces, and Backs, and Pots are made of 
For upon the breaking of any of thofe Subftances it is obvious to ob- 
ierve, how from theout-fides towards the middle; there is a kind of 
Radiation or Grain much refembling this of the Glafs-drop^ but this 
Grain is moft confpicuous in Iron-bullets, if they be broken: the fame 
Thtinomena may be produced by cnfting regulns of Antimony into 
a Bullet-mold, as alfo with Glafs of Antimony , or with almoft any fuch 
kind of Vitrified fulfiancc , either caft into a cold Mold or poured into 
Water. ‘ 

Others of thefe Drops l heat red hot in the fire,and then fuffered them 
to (pool by degrees. And thefe I found to have quite loft all their fulmi - 
nating or flying quality, asalibtheir hard, brittle and fpringy texture 5 
and to emerge of a much fofter temper, and mucheafiertobe broken of 
fnapt with ones fingenbut its ftrong and brittle quality was quite deftroy- 
ed, and it feemed much of . the fame conliftence with other green Glafs 
well nealed in the Oven. 

The Figure and bignefs of thefe for the moft part was the fame with 
that of the Figure Z 5 that is,all the furface of them was very fmooth and 
polifht,and for the moft part round, but very rugged or knobbed .about 
D, and all the length of the ftem was here and there pitted or flatted. 
About D, which is at the upper part of the drop under that fide of the 
ftem which is concave, there ufually was made ’lbme one or more little 
Hillocks or Prominences. The drop it felf, before it be broken, appears 
very tranfparent, and towards the middle of it, to be very full of fmall 
Bubbles, of fbme kind of aerial fubftance, which by the refradtion of the 
outward furface appear much bigger then really they arc $ and this may 
be in good part removed, by putting thedrop under the furfaceof deaf 
Water, for by that means moft part of the refraction of the convex Sur¬ 
face of the drop is deftroyed , and the bubbles will appear muchfmallen 
And this, by the by, minds me of the appearing magnitude of the^cr- 
ture of the />//, or pupil of the eye, which though it appear, and be there¬ 
fore judged very large, is yet not above a quarter of the bignefs it ap¬ 
pears of by the lenticular refradtion of the Cornea. . 

The caufe of all which Phenomena I imagine to be ftootherthen this, 

1 hat the Parts of the Glafs being by the exceffive heat of the fire kept 
off and leparatedone from another, and thereby put into a kind of flug- 
gilh fluid confiftence, are fuffered to drop off w ith that heat or agitation 
remaining in them, into cold Water 5 by which means the outfides of the 
drop are prefently cool’d and crufied , and are thereby made of a looie 
texture,becaufe the parts of it have not time to fettle themfelves ieifurely 
together , and fb to lie very clofe together: And the innermoft parts of 
the drop, retaining ftill much of their fi^merheat and agitations, remain 
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of a loofc texture alfo,and .according as\e cold ftrikes inwards froiijtffc 
• bottom and (ides, arc quendbed, as it were* and made rigid in that very 
poftur^-wherein the cold Tindsthem. For the parts of the cruft be 
c already hardened , will not fuffer the parts to flirink any more front i 
V^outward Surface inward 5 and though it (brink a little by reafbn of ,u 
Jtnall parcels of feme Aerial fubftances difperfed through the matter of 
the Glals, yet that is not neer fo much as it appears ( as I juft now tone- 
cd O nor if it were,would it be fufficient for to confolidate and condSfc 
the body of Glafs into a tuff and clofe texture , after it had been foSh 
ceflivcly rarified*by the heat of the glafs-Furnace. ^ 

But that there may be fuch an expanfion of' the aerial fubftance cotv 
tamed in thofe little blebbs or bubbles in the body of the drop, this fob 
lowing Experiment will make more evident, i - 

1 - i 

Take a fmall Giafs-Cane about a foot long, Teal up one end of it her- 
meticalfyythen put in a very fmall bubble of Glafs. almoftof thelhape of 
an Eflcnce-viol with the open mouth towards the fealed end. then draw 
' out the other end of the Pipe very fmall,and fill the whole Cylinder with 
water, then fet thisTube by the Fire till the Water begin to boyl, and 
the Air in the bubble be in good part rarified and driven out * then by 
fucking at the fmalling Pipe, more of the Air or vapours in the bubble 
may be fuck'd out, fo that it may fink to the bottom $ when it is funk to 
the bottom,in the flame of a Candle.or Lamp,nip up the llender Pipe and 
let it cool: whereupon it is obvious to obferve, firft, that the Water by 
degrees will fubfide and fhrink ihto much lefs room; Next, that the Air 
or vapours hrthe Glafs will expand themfelves fo, as to buoy up the little 
Glafs: Thirdly, that all about the infide of the Glals-pipe there will ap¬ 
pear an infinite number of fmall bubbles,which as the Water grows colder 
and colder will fwell bigger and bigger, and many of them buoy them- 
lelves up and break at the top. 

, From this Difeedwg of the heat in Glafs drops,that is, by the quenching 
or cooling Irradiations propagated from the Surface upwards and in¬ 
wards, by the lines CT, CT, DT.DE,c^c. the bubbles in the drop 
have room to expand themfelves a little, and the parts of the Glafs con 
- tr ^«themfclves 5 b u * this operation being tooquickforthelluggifh parts 
of the Glafs, the contraftion is performed very unequally and irregularly 
and thereby the Panicles of the Glafsare bent, fomeoneway, andfomc* 
another, yet fo as that moft of them draw towards the Pith or middle 
1 j ,° r , r r0 . m ^ at outward: fo that they Cannot extricate Qt 

unbend themfelves, till feme part of T E E E be broken and loofened 
tor all the parts about that are placed in the manner of an Arch , and 
nil their hold at T EEE be loofened they cannot fly afonder, buri 
hold, and fhelter, and fix each other much like the ftones in a Vj 
where each ftone does concurre to the ftability of the whole Fabii 
and no one ftone can be taken away but the whole Arch falls.Aod whenr 
- foever any of thofe radiating wedges DT D, are removed, which 
are the component parts of this Ardi,the whole Fabrickprefcntly fails to| 

pieces 5 
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pieces < for all the Springs of the feveral parts are fet at liberty, which 
immediately extricate themfelves and tiy afunder every way * each part 
by its fpring contributing to the darting of it fclf and fomc other contiga- 
ous part. But if this drop be heat fo hot as that the parts by degrees can 
unbend themfelves, and be fettled and annealed in that pofture , andbe 
then fuffered gently to fubfide and cool > The parts by this nealing lo- 
fing their fpringinefs, conftitute a drop of a more loft but kfs brittle text 
ture,and theparts being not at all under a flexure, though any part of the 
middle or Pith T E E E be broken,yet will not the drop at all fly to pieces 


as before. 

This Conje&ure of mine I (hall indeavour to make out by explain* 
ing each particular Aliertion with analogous Experiments; The Ailertioni 
arcthele. 


Firft, That the parts of the Glafs, whilft in a fluid Confiftence and 
hot, are more rarihed, or take up more room, then when hard and 

cold. 

Secondly, That the parts of the drop do fufler a twofold contra¬ 


ction. 

Thirdly, That the dropping or quenching the glowing metal in the 
Water makes It of a hard, fpringing, and rarihed texture. 

fourthly. That there is a flexion or force remaining upon the parts 
of the Glafs thus quenched, from which they indeavour to extricate 
themfelves. ’ • • 

Fifthly, That the Fabrick of the drop, tliat is able to hinder the parts 
from extricating themfelves, is analog hs to that of an Arch. 

Sixthly, That the fudden flying afunder of the parts proceeds front 
their fpringinefs. 

Seventhly, That a gradual heating and cooling docs anneal or reduce 
the parts of Glafs to a texture that is more loofe, and ealilicr tobebro^ 
ken, but not fo brittle. 


That the firft of thefe is true may be gathered from this, That Heat if 
4 property of a body arijing from the motion or agitation of its parts $ and 
therefore whatever body is thereby toucht muft neceflariiy receive fomc 
part of that motion. whereby its parts will be fhakeijflnd agitated, and fo 
by degrees free and extricate themfelves from one another, and each 
part fo moved does by that motion exert a con at* s of protruding and dip 
placing all the adjacent Particles. Thus Air included in a veflel, by be¬ 
ing heated will burft it to pieces. Thus have I broke a Bladder held 
over the fire in my hand, with fuch a violence and noife, that it almoft 
made me deaf for the rrefent,and much forpafledthe noife of a Musket; 
The like have I done by throwinginto the fire finall glafs Bubbles her¬ 
metically fealed , with a little drop of Water included in them. Thus 
Water alfo,or any other Liquor,included in a convenient re(le},by being 
warmed, manifeftly expands it felf with a very great violence, foastd 
break the ftrongeft veflel, if when heated it be narrowly imprifoned in it. 

This 
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Thisjs very manifeftby the fealedThermometers, which I have, byfeve* 
ral tryals, at laft brought to a great certainty and tendernefs : for I have 
made fome with ftems above four foot long, in which the expanding Li¬ 
quor would lb far vary,as to be very neer the very top in the heat of Sum* 
mer, and prety neer the bottom at the coldeft time of the Winter. The 
Stems I ufe for them are very thick,ftraight^and even Pipes of Glafc,with 
a very fmall perforation , and both the head and body I have made on 
purpofe at the Glafs-houfe, of the fame metal whereof the Pipes are 
drawn: thefe I cancalily in the flame of a Lamp, urged with theblaft of 
a pair of Bellows, fealand clofe together, fo as to remain very firm, clofe 
and even, by this means I joyn on the body firft,and then fill both it and 
a part of the fiem, proportionate to the length of the ftem and the 
warmth of thefeafon I fill it in.with the beft rectified spirit of Wine high* 
ly ting’d with the lovely colour of Cocheneel , which I deepen the more ' 
by pouring fome drops of common Spirit of Vrwe , which muft not Be 
too well rectified, becaufe it will be apt to make the Liquor to curdle 
andftickin the fmall perforation of the ftem. This Liauoj-1 have upon 
tryal found the moft tender of any fpirituous Liquor,and thole are much 
more fenfibly affefted with the variations of Hfcat and cold then othermore 
flegmatick and ponderous Liquors, and as capable ot receiving a deep 
tin&ure, and keeping it,as any Liquor whatfoever 5 and ( which makes 
it yet more acceptable ) is not lubjeft: to be frozen by any cold yet 
known. When I have thus filled it,I can very ealily in the foremention- 
ed flame of a Lamp feal and joyn on the head of it. 

Then, for graduating the Item, I fix that for the beginning of my di- 
vifion where the furface of the liquor in the ftem remains when the 
ball is placed in common diftilled water, that is fo cold that it juft begins 
to freeze and Ihoot into flakes 5 and that mark I fix at a convenient place 
of the ftem, to make it capable of exhibiting very many degrees ofcold, 
below that which is requifite to freeze water: the reft of my divifions, 
both above and below this (which I mark with a fo] or nought ) I place 
according to the Degrees of Expandon , or Contrattion of the Liauor in 
proportion to the bulk it had when it indur’d the newly mention’d freez¬ 
ing cold. And this may be very ealily and accurately enough done by 
this following way , Prepare a Cylindrical veflel of very thin plate Brals 
or Silver, A B C D of the figure Z L the Diameter A B of whofe cavity 
let be about two inches, and the depth B C the lame 5 let each end be 
cover’d with a flat and fmooth plate of the fame fubftance, clofely foder’d 
on, and in the midft of the upper cover make a pretty large hole E F, 
about the bignefs of a fifth part of the Diameter of the other $ into this 
faften very well with cement a ftraight and even Cylindrical pipe ofGlals, 
EFGH, the Diameter of whole cavity let be exactly one tenth of the 
Diameter of the greater Cylinder. Let this pipe be mark'd at G H with 
a Diamant, fo fhat G from E may be diftant juft two inches, or the fame 
height with that of the cavity of the greater Cylinder, then divide the j j 
length E G exa&ly into 10 parts, fo the capacity of the hollow of each A 
of thefe divifions will be part of the capacity of the greater Cylin¬ 
der. 
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der. WsytffcJ being thus prepare*}, {he Ayny of parking and g^fo, 
atirig the jhermmeters m*y foe very eafily tfbus performed: 

Fiji this Cycl ical v^l vyjjth/a? jiqiicy wherewith the T^r, 
momefers aye fill'd, then place both it and .the Thermomur you aretq 
graduate, ip water that is ready to be frpzen, and bring the furfac^ofthe 
hquntmth ? Thermometer to the fir A mark? or [o];yhenfo pronortioa 
the liquodfl the Cylindrical vdie), that the fin-face pf ji; piay juli 
the lower end of the glafs-Cy finder * then very gently and gradu¬ 
ally warm the water in which both the Thermometer and this Cylindrical 
veflejftandj and as you perceive the ting’d fiquor to rife fo bprh (fop# 
wkh the point of a Diamond give fcveral marks on the ftem of the JkeA 
nmm^Ur at d>pfe places, which by comparing the expanfipn ip bqtb 
Stems, are found to conefpond to the d jvifions oft he cylindrical veflpl 
and having by this mean* marked fome few of diefc divifions pp the 
Stem , if will be very cafie by thefe to mark all the reft of the Statu 
arid accordingly to afiign to every divif jon a proper character. 

A Thermometer > thus marked and prepared, will be the fitted Infijpr 
ipcnt to make a Standard of heat and cold that can be imagined/ For 
being feajed up, it is not at all (ubjeft to variation or wafting, nor is it lia, 
ble to be changed by the varying prefiime ofThe Air, which a|} other 
kind of Thermometers that are open to die Air are liable to. But tp on> 
cecd. 

This property of Expanfion with Heat, and Contrariion with Cold, i> 
Dot peculiar to Liquors only, but to all kind of fofid Bodies alfo, tipecir 
ally Metals, which will more manifefily appear by this Experiment. 

Take the Barrel of a Stopcock of Brafs, and let the Key, which is wtlf 
fitted to it,be riveted into itjo that it may dip,and be eafily turned round* 
then heat this Cock in die fire, apd you will find the Key fo fwollen, that 
you will not be able to turn it round fo the Barrel 5 but if it be differed 
to cool again, as loon as it is cold it will be as movable, and as eaiie to bp 
turned as before. 

This Quality is alfo very obfcrvable in lead, Tin, Silver , Antimfinj^ 
Pitch JloGtt^Bees-vpdx Butter ,and the like} all which,if alter they be melted 
you (liner gently to cool, you (hall find the parts of the upper .Surface 
an dfall inwards, lofing that pjumpnefe and ltnoothnefs it had 
whim in fufion. . The like I have alfo obferved in the cooling of Gldfi 
of Antimony, which does very neer approach the nature of GJa(s, 

But becaufe thefe are all Examples taken from other materials t fieri 
Cfats,and argue-only 5 that pofiibly there may be the like property alfo fo 
Clafe, not that really there is} we (hall by three or four Experiments fo- 

deavour to mamteft that alfo. 

And thefirfi is an Obfervation that is very obvious even inthefo very 

rops,to wit,that they are all of them terminated yvub an unequal or it- 
regular Surface . elpecially about the (mailer part of tfie drop, aud die 
woe length of the ffem} as about p, and from t^cpce to A, the whole 
Mirtace, which would have been round if the drop had cool’d Iciiurely, 
IP, by be pig quenched baftily,very irregularly fitted and pitted } which 



M I C.R OGKAPHlA. 

_ ■' ' ■ . 

I fiippofe proceeds partly from the Waters unequally cooling and prefe 
(ing the parts of the drop, and partly from the fcif-contradhng or mbfi- 
ding quality of the fubftance of the Glafs: For the vehemcncyof N the 
beat of the drop caufes fuch hidden motions and bubbles in the cold Wa¬ 
ter,that fome parts of the Water bear more forcibly again# one cart then 
again# another , and confequently do more fuddenly cool thofe parts to 
which they are contiguous. 

A Second Argument may be drawn from the Experiment ofputting 
Glafles with a hot Iron. For in that Experiment the top of flie Iron 
heats, and thereby rarifies the parts of the Glafs that lie juft before the 
crack, whence each of thofe agitated partsindeavouring to expandits 
(elf and get elbow-foom, thrufts off all the reft of the contiguous parts, 
and confequently promotes the crack that was before begun. 

A Third Argument may be drawn from the way of producing a crack 
in a found piece or plate of Glafs, which is done two wayes, either Firft, 
by fuddenly heating a piece of Glafs in one place more then in another. 
And by this means Chymijis ufually cut off the necks of Glafs-bodies, 
by tw o kinds of Inftruments, either by a llowing hot round Iron-Ring, 
which juft incompafl& the place that is to be cut, or elfe by a Sulphur d 
Thrce’d. which is often wound about the place where the reparation is to 
bemade,and thenfrred. Or Secondly.A Glafs may be cracked by cooling 
it fuddenly in any place with Water, or the like, after it has been all lei- 
furely and gradually heated very hot. Both which rhtnomena feem ma- 
nifeftly to proceed from the expanfion and contraftion of the parts of 
the Glafs, which is a Ho made more probable by this circumftance which 
I have obferved , that a piece of common winaow-glafs being heated in 
the middle very fuddenly with a live Coal or hot Iron,does ufually at the 
firft crack fall into pieces,whereas if the Plate has been gradually heated 
very hot, and a drop of cold Water and the like be put on the mid¬ 
dle of it, it only flaws it, but docs not break it afunder immedi¬ 
ately. 

A Fourth Argument may be drawn from this Experiment 5 Take a 
Glafs-pipe, and fit into it a (olid ftick of Glafs, fb as it will but juft be mo¬ 
ved in it. Then by degrees heat them whilft they are one within ano- 
ther,and they will grow ftifler, but when they are again cold,they will be 
aseafie to be turned as before. This Expanfion of Glafs is more mani- 
feft in this Experiment. 

Take a ftick of Glafs of a confiderable length,and fit it fo,betweenthe 
two ends or ferewsjof a Lath,that it may but jufteafily mrnjand that the 
very ends of it mai be juft toucht and fufteined thereby $ then applying 
the flame of the Cfmdle to the piddle of it, and heating it hot, you will 
prefentjy find the Glafs to ftick very faft on thofe points, and not without 
much difficulty to be convertible on them, before that by removing the 
frame for a while from it, it bt fuffered to cool, and then you will find it 
as eafie to be turned round as at the firft. 

From all which Exjperimenis it is very evident, that all thofe Bodies, 
and particularly Glals, fuffers an Expanfion by Heat, and that a very con- 
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fiderable one.whilft they are in a ftate ofFufion. For Fluidity^ [ tlfewhefe 
mention, being nothing but an effett of a very jirong and ^nickjja^ng motion^ 
whereby the parts arenas it trerejoofened from each other ^ah cl confidently Uave 
an interjacent jpace or vacuity 3 it follows, that all thofe fhaken Particles muft 
neceflarily take up much more room then when they were at rem and lay 
quietly upon each other* And this is further confirmed by a Pot of boyliig 
Abbajler^ which will manifeftly rife a lixth or eighth part higher in the Pot, 
whilltit is boy ling, then it will remain at, both before and after it be boyl* 
ed.Thc realbn of whichodd Phenomenon (to hint it here only by the way) 
is this, that there is in the curious powder of Alabafter, and other calcining 
Stones, a certain watery fubftance, which is lo fixt and included With the 
folid Particles, that till the heat be very confiderable they will not fly away* 
but after the heat is increafcd to fuch a degree, they break out every way 
in vapours, and thereby fo ihakc and loofen the (mall corpulles ofthe Pow¬ 
der from each other, that they become perfectly of the nature of a fluid bo* 
dy, and one may move a (tick to and fro through it, and ftJr it as eafily as 
water, and the vapours burft and breakout in bubbles juft as in boyling 
Water,and the like; whereas, both before thofe watery parts are flying 
away, and after they arc quite gone 3 that is, before and after it have done 
boyling,all thofe efleCts ceafe, and a ftick is a« difficultly moved to and fro 
in it as in land, or the like. Which Explication I could eafily prove, had f 
time 3 but this is not a fit place for it. 

To procecd therefore, 1 lay,that the dropping of this expanded Body in¬ 
to cold Water, does make the parts of the Clafjfuffera double contraction: 
The firft is, of thole parts which are neer the Surface of the Drop* For Cold, 
as I laid before,contracting Eodics,that hfy the abatement of the agr fating fa¬ 
culty the parts falling neerer together 3 the parts next adjoying to the Water 
muft needs lofe much of their motion , ana impart it to the Ambient-water 
(which the Ebullition and commotion of it manifefts) and thereby become 
a folid and hard cruft, whiiftthe innermoft parts remain yet fluid and ex* 
panded 3 whence,as they grow cold allb by degrees,their parts muft necefla* 
rily be left at liberty to be condenfed, but becaufeof the hardneftof the 
outward cruft,the contraction cannot be admitted that wayfout there being 


grow much bigger,which is the fccond Contraction. And both thefe are con* 
firmed from theappearanee of the Drop it felf: for as for the outward parts, 
we lee,firft,that it is irregular and fhrunk, as it were, which is cauled by the 
yielding a little of the hardened Skin to a Contraction, after the very out* 
molt Surface is fettled 3 and as for the internal parts, one may witn onfcs 
naked Eye perceive abundance of very conlpicuous bubbles, and with the 
Microfcopt many more* 

The Confideraticn of which Particulars will eafily make the Third Pofiti* 
on probable,that is,that the parts of the drop will be of a very hard, though 
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hard cruft, will indure very little Contraction, and the agrl Particles,inclti* 
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ded in thofe bubbles, by the lofwgof their agitation, by thedecreafe of tfa| 
Heat,lofc alfo moft part of their Spring and Expanfive power^t follows (th* 
withdrawing ofthe heat being very hidden) that the parts rouft be left ifoip 
very loofe Texture, and by reafonof the implication of the parts one about 
another,which from their Uuggifhnes and glutinoufnefs I fuppofe to be much 
after the manner of the fticks in a Thorn-bufh,or a Lock of Wool^It will fo|r 
low, I fay, that the parts will hold each other very ftronely together,and in¬ 
deavour to draw each other neerer together, and conlequently their Tex?- 
turc muft be very hard and ftiff, but very much rarified. 

And this will make probable my next Pofition, That the parts of theGlaJ I 
Mre a kind oftenjion or flexure jut ofwhich they indeavour to extricate and 

free themfehes^nd thereby all the parts draw towards the Center or middle, 
and would, if the outward parts would give way, as they do when the out¬ 
ward parts cool leifnrely (as in baking of Glallcs) contract the bulk of the 
drop intoa much left compafs. For fince.as 1 proved before,the Internal parts 
of the drop, when fluid, were of a very rarified Texturc.and,asit were,tos'd 
open like a Lock of Wool.and if they were fuflered lcifurely to cool, would 
be again preft, as it were,dole together: And fince that the heat,which kept 
them bended and open, is removed , and y et the parts not fuflered to get as 
tieer together as they naturally would $ It follows,that the Particles remain 
\mder a kind of tenjion and flexure , and conlequently have an indeavour to 
free themlelves from that bending and d/flenfion , which they, do, asfoonas 
either the tip be broken, or as foon as by a lcifurely heating and cooling, 
the parts are nealed into another pofture. 

And this will make my next Pofition probable,that the parts of theGlafs drops 
are contignated together m theform of an Arch, and cannot any where yield or 
be drawn inwards,till by the removing of fome one part of \x( as it happens in 
the removing one of the ftones of an Arch)thc whole Fabrick is fhatter d,and 
falls to pieces,and each of the Springs is left at liberty,fuddenly to extricate it 
felf: for fince I have made it probable,that the internal parts of the Glafs have 
a contraftive power inwards, and the external parts arc incapable of fuch a 
Contra&ion,and the figure of it being lpherical>it follows,that the fuperhcbl 
parts muft bear againft each other, and keep one another from being con* 
dens’d into a left room, in the fame manner as the ftones of an Arch conduce 
to the upholding each other in that Figure. And this is made more probable 
by another Experiment which was communicated to me by an excellent Per* 
fon,whofc extraordinary Abilities in all kind of Knowledg, efpecially in that 
of Natural things,and his generous Difpofition in communicating,incouraged 
me to have recourfc to him on many occafions. The Experiment was thir: 
Small Glafs-balls ( about the bignefs of that reprefented in the Figure &. ) 
would,upon rubbing or fcratching the inward Surface, fly all infunder, with 
a pretty brisk noife y whereas neither before nor after the inner Surface had 
been thus fcratcht, did there appear any flaw or crack. And putting the pi 4 
cesof one of thole broken ones together again, the flaws appeared much 
after the manner of the black lines on the Figure, &. Thele Balls were final , 
but exceeding thick bubbles of Glafs, which being crack’d off from the 
Vuntilion whilft very hot, and lb fuflered to cool without nealing them in 
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the Oven over the Furnace, do thereby f being made of white GlaG, 
which cools much tptjcker then green Clafi, and is thereby made much 
brittler) acquire a very porous and very brittle texture: lo that it with 
the point of a Needle or Bodkin, the infide of any of them be rubbed 
pretvhard, and then laid on a Table, it will, within a very Iittfowhile, 
break into many pieces with a brisk noife, and throw the parts above a 
fpan afunder on the Table: Now though the pieces are not foTmalias 
thofeof a fulminating drop, yet they as plainly (hew, that the outward 
parts of the Glals have a great Couatus to fly afunder were they not held 
together by the tenacity of the parts of the inward Surface : fox we fee 
as (oon as thofe parts are crazed by hard rubbing, and thereby their tena¬ 
city fpoiled, the fpringinefs of the more outward parts quickly makes a 
divulfion, and the broken pieces will, if the concave Surface of them be 
further (cratcht with a Diamond, fly again into fmaller pieces. 

From which preceding conflderations it will follow Sixthly, That the 
fudden flying afunder of the parts as foonas this Arch is any where dllbr- 
dered or broken, pioceeds from the fpringing of the parrs ^ which Endea¬ 
vouring to extricate themlclves as loon as they get the liberty, they per¬ 
form it with fuch a quicknefs,that they throw one another away with very 
great violence.* for the Particles that compofe the Cruft have a 
to lye further from one another,and therefore as foon as the external parts 
are loefened they ^art themfelves outward with great violence, juft as fo 
many Springs would do, if they were detained and faftened to the body, 
as loon as they ftiould be fuddcnly loolened, and the internal carts draw¬ 
ing inward, they contract fo violently, that they rebound back again and 
fly into multitude of fmall Ihiversor fands. Now though they appear 
not, either to the naked Eye, or the JUurofcope , yet I am very apt to think 
there may be abundance of lmall flaws or cracks, which, by reafon the 
ftrong reflecting Air is not got between the contiguous parts, appear not. 
And that this may be fo, I argue from this, that I have very often been 
able to make a crack or flaw, in (ome convenient pieces of Glals,to appear 
and dilappear at pleafurc, according as by prefling together, or palling 
afunder the contiguous parts, I excluded or admitted the ftrong reflect¬ 
ing Air between the parts: And it is very probable, that there may be 
(bmc Body, that is cither very rarified Air, or fomething analogous to it, 
which fills the bubbles of thefe drops j which I argue, firft, from the round- 
nels of them, and next, from the vivid refleCiion ot Light which they ex- 
hibite ; Now though I doubt not, but that the Air in them is very much 
rarified,yet that there is fome in them, to fuch as well confider this Expe¬ 
riment of the dilappearing of a crack upon the extruding of the Air , I 
fuppole it will feem more then probable. 

The Seventh and laft therefore that I fliall prove, is, lhat the gradual 
beating and cooling of thefe fo extended bodies does reduce the parts of the 
Clafs to a loofer and Jofter temper. And this I found by heating them, and 
keeping them for a prety while very red hot in a fire, for thereby I found 
themtogrowa little lighter, and the fmall Stems to be very eafiiy bro¬ 
ken and inapt any where, without at all making the drop fly 5 whereas 
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before they were fo exceeding hard,thnt they could not be broken with¬ 
out much difficulty$ and upon their breaking die whole drop would 
fiy in pieces with very great violence. The Rea Ion of which laft foetrts 
to be , that the le'iforely heating and codling of the parts doesoot only 
waft foroc part of the Glafsit fell, but ranges all the parts into a better 
order, and gives each Particle an opportunity of relaxing its felf, and 
consequently* neither will the parts hold fo ftrongly together as before, 
oar be lo difficult to be broken : The parts now more eafily yielding^ 
nor will the other partsfly in pieces, becaufe the parts have no bended 
Springs. The relaxation alio in the temper of hardned Steel , and ham¬ 
mered Metals, by neaiing them in the fire,feems to proceed from much the 
fame caufc. For both by quenching fuddenly foch Metals as havei^r#* 
d parti interfpers’d, as Steel has,and by hammering of other hinds that 
do not lo much abound with them, as Silver, Brafs, dk. the parts are put 
into and chained in a bended jpofture , which by the agitation of Heat 

arefhaken,and loofened, and iuflered to unbend themlelves. 

• . t 

■- . - ---— .. ..... L — ... 

Obferv. VIII. Of the fiery Sparks ftruck from a Flint or 

Steel . 

, ■ ' ' t 

I T is a very common Experiment, by ftriking with a Flint agafnft a 
Steel,to make certain fiery and fhining Sparks to fly out frombetweep 
thole two comprefling Bodies. About eight years fincc , upon calually 
reading the Explication of this odd Thxnomcnon^ by the moft Ingenious 
Des Cartes j, I had a great deflre to be farisfied, what that Subftance was 
that gave fuchaftfming and bright Light: And to that end I fpread a 
(hectof white Paper,and on it, oblerving the place wherefeveral oftheft 
Sparks leaned to vanifli, I found certain very fmall, black, but glittering 
Spots of a movable Subftance, each of which examining with my Mifcro- 
e*pe ,1 found to be a fmall round Globule } fome of which, as they looked 
prety fmall, lo did they from their Surface yield a very bright and ftrori£ 
refleftionon that fide which was next the Light} and each look’d almou 
like a prety bright Iron-Ball, whole Surface was prety regular, fuch asp 
reprdented by the Figure A. In this I could perceive the Image of the 
Window prety well, or of a Stick, which I moved up and down between 
the Light and it. Others I found,which were, as to the bulk of the Ball 
, Prety regularly round,but the Surface of them,as it was not very fmootk 
bpt rough,and more irregular, fo was the reflection from it more faint and 
confided. Such were the Surfaces of B. C. D. and E. Some ofthefcl 
found deft or cracked, asC, others quite broken in two and hollow, as 
D. which feemed to be half the hollow fhell oFa Granado, broken irre[ 
gularly in pieces. Several others I found of other fbapes} but that 
which is reprefented by E, I obferved to be a very big Spark of Fire, 
which went out upon one fide of the Flint that I ftruck tire withafl, to 
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which it ftuck by the root ft, at the endofwhieh fmatl Stem wisrfeften- 
ed-on a Hetftfflere, nr half a hollow B*lL,?vith themoath of it opetffrcta 
the ftctnWiras, ib that it lboked muthlike a Funnel^ or an old fefliioifed 
Bowi without a foot. Th is night ? making many fryals andobfomitaonb 
of this Experiment,! niet.amonga multitude of the <j lobular ones which 
Ihadobferved, a couple of Inftances, which are very remarkable'tbthfe 
confirmation of my Hypothtfis. c^/f .* 

And the Firft was of a pretty big Ball fattened on to the end of* ffeaM 
(liver of Iroft,which Comp fit hkj feemed to be nothing elfe but a long thin 
chip of Irortjoneof whole emit wps melted into a (mail round Olobul^the 
other end remaining imrrKltvdarfo irregular, and perfectly from \ 

The Second Inftance was not lefs remarkable th<m the Firft 3 ; for t 
found, when a Spark went out, nothing but a very frnall thin lonwfliver 
of Iron or Steel, tmrrclted at either end. So that it feems, that Sme of 
(hefe Sparks are the 1 livers or chips of the Iron vitrified , Others arebn- 
ly the flivers melted into Balls without vitrification, And the third kind 
are only frnall flivers-of the Iron, made red-hot with the violence of the 
ftroke given on the Steel by the Flint. . 

He that (hall diligently examine the rhanomcna of this Experiment, 
will, I doubt not, find caufe to believe, that the reafon l have heretofore 
given of it, is the true and genuine caufe of it, namely, That the Sparky 
appearing (hbright in the falling^ nothing elfe but a fntall piece of the Steel 
or Flint , but mofi commonly of the Steely which by the violence of the firokg 
it at the fame time Jeter d and he aft red-hot , and that Jomettn/es to fuch 4 
degree , as to make it melt together into a frnall Globule of steel * and fore¬ 
times alfi is that heat ft very intenje 3 'as further to melt rt and vitrifie it , hut 
many times the heat is Jo gentle , as to he able to make the fiver only red hot , 
which notxoithflanding f alling upon the tinder (that is only a very curious 
(mall Coal made ot the final! threads of Linnen burnt to coals and 
char dj it eafily fits it on fire. Nor will any part of this Hypothecs feem 
ftrange to him that conliders, Firft, that either hammering, or filing, or 
otherwife violently rubbing of Steel, will preftntly make it fo hot as to 
be able to bum ones fingers. Next, that the whole force of the ftroke 
isexertedupon that frnall part where the Flint and Steel firft touch! For 
the Bodies being cath of them fo very hard , the puls cannot be far com* 
rnunicatcd, that is, the parts of each can yield but very little, and there* 
fore the violence of the concuflion will be exerted on that piece of Steel 
which is cut off by the Flint. Thirdly, that the filings or Imall parts of 
Steel are very apt,as it were,to take fire, and are prefently red hot, that 
is,there feems to be a very combujlible fulphureous Body in Iron or Steel, 

which the Air very readily preys upon, as foon as the body is a little-vio* 
lcjitly heated. ' 1 

And this is obvious ]§ the filings of Steel or Iron caff through the flame 
ot a Candle 5 for even by that fudden tranfitus of the frnall chips of Iron, 
t ey are heat red hot, and that combufiible fulphureous Body is prefent- 
y prey dupon and devoured by the acrcal incom pa fling Me*firuunt> 
Whole office in t^is Particular I have (hewn in the Explication of Char- 
* ole - And 
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And in profccurion of this Exr>eritncnt,ha ving taken the filings of Iran, 
and Steel, and with the point of a Knife caft them through the flame of a 
Candlie, I obferved where feme confpicuous (hining Particles fell, and 
looking on them with my Microfcope , I found them to be nothing elfe 
butfuch round Globules, as I formerly found the Sparks ftruckfrom the 
Steel by a ftroke to be, only a little bigger $ and fhaking together all thij 
filings that had fallen upon the fheet of Paper underneath, and obferving 
them with the Microfcope. I found a great number of fmall Globules, fuch 
as the former, though there were alio many of the parts that had remain* 
ed untoucht, and rough filings or chips of Iron. So that, it feems. Iron 
does contain a very combuftble fnlphnreous Body, which is, in alllikefo 
hood, one of thecaufes ot this Phenomenon , and which may be perhaps 
very much concerned in the bufinefs of its hardening and tempering : of 
which fomewhat is laid in the Defcription of Mnf ovy-glajs. 

So that, thefe things confidered, we need not trouble our fel ves to find 
out what kind of Port s they are, both in the Flint and Steel, that contain 
the Atoms of fire , nor how thofe Atoms come to be hindred from run¬ 
ning all out, when a dore or paflage in their Pores is made by the con- 
cufuon: nor need we trouble our ft Ives to examine by vyhat Prometheus 
the Element of Fire comes to be fetcht down from above the R$gionsof 
' the Air, in what Cells or Boxes it is kept, and what Epimetheurlcts it go: 
Nor to confider what it is that caufes fo great a conflux of the atomKal 
Particles of Fire,which are faid to fly to a flaming Body, like Vultures or 
Eagles to a putrifying Carcafs, and there to make a very great ppdder. ’ 
Since we have nothing more difficult in this Hypothecs to conceive, firft, 
as to the kindling of Tinder., then how a large Iron-bullet, let fall red or 
glowing hot upon a heap of Small-coal, fhould fet fire to thole th^t ate 
next to it firft ; Nor fccondly, is this laltmore difficult to be explicated 
then that a Body, as Silver for Inftance, put into a weak Afenftruum, as 
unreftifi ed Aquafortis ftiould , when it is put in a great heat, be there 
diflolved by it, and not before 5 which Hypothecs is more largely explica¬ 
ted in the Defcription of Charcoal. To conclude, we fee by this In¬ 
ftance, how much Experiments may conduce to the regulating of Philo- 
fiphical notions. For if the moft Acute Des Cartes had applied himfelf 
experimentally to have examined what fubftance it was that cabled that 
Aiming of the foiling Sparks ftruck from a Flint and a Steel, he would 
certainly have a little altered his hypotbefs , and we fhould havefound, 
that his Ingenious Principles would have admitted a very plaufible Ex- 
plication of this Phenomenon $ whereas by not examining fo for as he * 
mght, he has fet down an Explication which Experiment d6s contra- 

But before I leave this Defcription, I muft not forget to take notice of 
the Globular form into which each of thefe is ^oft curioufly formed. 
And this Phenomenon , as 1 have elfewhere more largely fhewn, proceeds 
from a propriety which belongs to all kinds of fluid JB.odies more or 
Ids,and is caufed by the Incongruity of the Ambient and included Fluid, 
which lb afrs and modulates each other, that they acquire, as t?eer as is 

V poffrble, 
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poffible, a fpericat or. globular form, which propriety* and fcvSTaJ the 
phenomena that proceed from it, 1 have more fully.explicated in the Gxth 
Oblervation. . ii : vnr.'n rd 

One Experiment, which docs very'much illudratffny pi cfitHcpxpKca.- 
tion, and is in it lelf exceeding pretty, I muft not pafe by : iAa4 ifeat is a 
way of making (ma\\ Gtobi/lcs 'or Balls of Lead, or Tin, asfm^Rtdflipftas 
thefe of Iron or Steel, and that exceeding eafily and quickly,. by turpipg 
the filings or chips of riiofe Metals alio into.perfectly roOtid Globules* 
The way, in (hort,as I received it from the I earned Phyptian^ Qqc} qt : ; f. G. 
is this5 : ■ ■ •• v r ^ 

Reduce the Metal you would thusfhape, into exceeding fine.filings, 
the finer, the filings are, the finer will the Batls be:, Stratific t hefefifing s 
with the fine and well dryed powder of quick Lime in a Qruciyip yfQQot- 
tioned to the quantity you intend to make: When you haVethus filled 
■\our Crucible , by continual jlratifications of the filings and, ppiyd^rL 1 q 
that.as ncer as may be, no one ot the filings may touch another, place the 
■Crucible in a gracbtal pre , and by degrees let it be brought tp a heat big 
enough to make all the filings, that dre mixt with the quick Lime,to melt* 
and no more 5 for if the fire be too hot, many of theft filings will joyn 
and run together } whereas if the heat be proportioned , upon wdlhing 
the IJme-duft in fair Water, all thofe fmall filings of the Metal will fub- 
fide to the bottom in a rtioft curious powder, confiding all of eka&ly 
round Globules , which, if it be very fine, is very excellent to make Hour- 
glallesof * . 

Now though quick Lime be the powder that this dirc&ipo noakes. 
choice of, yet I doubt nor, but that there may be much more convenient 
ones found out, one of which l have made tryal of, and found very efie- 
&ual} and were it not for dileovering, by the mentioning of ir, another 
Secret, which I am not free to impart, I diould have here inferted 
■it. 


Obferv. IX. Of the Colours obfervable in Mufcovj Glafi, and 

other thin Bodies. 1 

M Ofcovy-glals,or Ldpis Jpecularitjs a Body that feems to have as m.t- 
ny Curiofities in its Fabrick as any common Mineral I have met 
with: forfirft, It is tranfparent to a great thicknefi: Next, itiscorar 
pounded of an infinite number of thin flakes joyned or generated one 
upon another fo clofc & finooth,as with many hundreds of them to make 
one fmooth and thin Plate of atranfparent flexible fubdance,whtch with 
care and diligence may be flit into pieces ib exceedingly thin as to bf 
hardly perceivable by the eye, and yet even thofe, which ! have thought 
the thinned, I have with a good Microfcope found to be made up of many 
other Plates, yet thinner 3 and it is probable, thaiQwere our Microfcopet 

~ much 
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much belter , we might much further difcov dr its divifibility. Nor are 
thefe flakes only regular as to the fmoothnefs of their Surfaces ) but thirds 
ly , In many Plates they may be perceived to be terminated naturally 
with edges of the figure of a Rhombocid. This Figure is much more con¬ 
spicuous incur Englifh talk, much whereof Is found in the Lead Mines, 
and is commonly called Spar , and Kauck ^, which is of the fame kind of 
fubftance with tne Scltnitk^ bur is feldom found in fb large flakes as that 
is, nor is it altogether fo tuff, but is much more clear and tranfparent,and 
much fflorecunoufly fhaped , and yet may be cleft and flak a like the o- 
thcr Selenit ic . But fourthly, this ftone has a property, which in refpeft 
of die Aficrojcope, is more notable, and that is/that it exhibits feveral ap¬ 
pearances of Colours, both to the naked Eye, but much more confpicu- 
oUfly to the Microfcopt $ for the exhibiting of which, I took a piece of 
Mukavy-glapi and (blitting or cleaving it into thin Plates, I found that up 
and down in feveral parts of them I could plainly perceive feveral white 
(pecks or flaws, and others diverfly coloured with all the Colours of the 
Rainbow 5 and with the Mcrofcope I could perceive , that theie Colours 
were ranged in rings that incompafled the white fpeck or flaw, and were 
round or irregular, according to the fhape of the fpot which they termi¬ 
nated v and the pofition of (Jolours, in refpeft of one another, was the 
very fame as in the Rainbow. The confecution of thofe Colours from the 
middle Of the (pot outward being Blew, Purple, Scarlet, Yellow, Greeny 
Blew, Purple, Scarlet, and fo onwards, (bmetimes half a fcore times re¬ 
peated,that is,there appeared fix,(even,eight.nine or ten feveral coloured 
rings or lines, each incircling the other, in the lame manner as I have of¬ 
ten feen a very vivid Rainbow to have four or five feveral Rings of Co* 
lours, that is, accounting all the Gradations between Red and Blew for 
one: But the order of the Colours in thefe Rings was quite contrary to 
the primary or innermoft Rainbow , and the fame with thole of the fecon- 
daryor outermoft Rainbow $ thefe coloured Lines or Irifes, as I may fo 
call them, were fome of them much brighter then others, and feme of 
them alfo very much broader, they being fome of them ten,twenty, nay, 

I believe, ncer a hundred times broader then others) and thofe ufually 
were broadifh which were nctreft the center or middle of the flaw. And 
oftentimes I found , that thefe Colours reacht to the very middle of the 
flaw, and then there appeared in the middle a very large fpot, for the 
tnoft pait, all of one colour , which was very vivid , and all the other 
Colours iocompaffing it, gradually afeending, and growing narrower to¬ 
wards the edges, keeping the fame order, as in the fecandary Rainbow , 
that is^f the middle were Blew, the next inconi palling it would be a Pur¬ 
ple,the third a Red, the fourth a Yellow, &c. as above) if the middle 
were a Red^he next without it would be a Yellow,thc third a Green, the^ 
fourth a Blew^md fb coward,. And this order it alwayes kept whatfo- - 
cm were the middle Colour. 

There was further obfervablc in feveral other parts of this Body, ma¬ 
ny Lines or Threads,each ofthem of fome one peculiar Colour, and thofe 
fo exceedingly bright and vivid, that it afforded a very pleafantobjed 

through ; 
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through the Aficrojcope. Some of thefe threads I have obferved aftoto 
be pieced or made up of feveral fhort lengths of differently coloured 
ends ( as I may fo call them ) as a line appearing about two inches long 
through the JUicrofcope , has been compounded of about half an inch of 
a Peach colour, £ of a lovely Craft-green, i of ah fochmore of a bright 
Scarlbt,and the reft of the line of a Watchet blew. Others of them were 
much otherwife coloured $ the variety being almoft infinite. Another 
thing which is very obfervable, is, that if you find any place where the 
colours are very broad and confpicuous to the naked eye, you may, by 
preffing that place with your finger, make the colours change places,and 
go from one part to another. 


There is one Phenomenon more, which may, if care be ufed, exhi¬ 
bit to the beholder, as it has divers times to me, an exceeding pleafant, 
and not lefs inftrufrive Spectacle 5 And that is, if curiofity and diligence 
be ufed , you may fofplit this admirable Subftance , that you may have 
pretty large Plates ( in comparifon of thofefmaller ones which you may 
obferve in the Rings) that are perhaps an or a * jart of an inch over, 
each of them appearing through the Alicrofcope molt curioutly, intirely, 
and uniformly adorned with feme one vivid colour : this, it examined 
with the Alicrofcope 1 maybe plainly perceived to be in all parts of it e- 
qually thick. Two, three, or more of thefe lying one upon another, ex¬ 
hibit oftentimes curious compounded colours, which produce fuch a 
Compoftum , as one would fcarce imagine Ihould be the refult of fuch/»- 
gredients: As perhaps a faint yellow and a blew may produce a very deep 
purple. But when anon we come to the more drift examination of thefe 
Phenomena, and to inquire into the caufes and reafonsof thefe producti¬ 
ons, we fhall,I hope, make it more conceivable how they are produced, 
and fhew them to be no ether then the natural and ncceflary effefts ari- 
fingfrom the peculiar union of concurrent caufes. 

Thefe Phenomena being lo various, and fo truly admirable, it will cer¬ 
tainly be very well worth our inquiry, to examine the caufes and realbns 
of them,and to confider, whether from thefe caufes demonltratively evi¬ 
denced , may not be deduced the true caufes of the produftion of all 
kind of Colours. And l the rather now do it, inftcad of an Appen¬ 
dix or Digreffion to this Hiftory, then upon the occafion of examining 
theCofours in Peacocks, or other Feathers, becaufe this Subjeft, as it 
docs afiord more variety of particular Colours, fo does it afford much 
better wayes of examining each circumftance. And this will be made 
manifesto him that confiders, firft, that this laminated body is more 
fimplc and regular then the parts of Peacocks feathers, this confiding on¬ 
ly of an indefinite number of plain and fmooth Plates, heaped up, or in- 
cnmhtm on each other. Next, that the parts of this body are much more 
manageable, to be divided or joynied, then the parts of a Peacocks fea¬ 
ther,or any other fubftance that I know. And thirdly, becaufe that in this 
we are able from a colourlcis body to produce iereral coloured bodies, 
affording all the variety of Colours imaginable : And feveral others, 
which the fubfequent Inquiry will make mauifeft. 

I To 
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To begin therefore, it is manifeft from feveral circumftances, that the 
material caufe of the apparition of thefe feveral Colours, is (ome Lamina 
or Platcof a transient or pellucid body of a thicknefi very determi¬ 
nate and proportioned according to the greater or lefs reffa&ivc power 
of the peUMcid body. And that this is fo.abundance of Inftances and par¬ 
ticular Circumftances will make manifeft. 

As fifi , if you take any fmall piece of the Mufaovy-glafs , and with a 
Needle, or (ome other convenient Inftrument, cleave it oftentimes into 
thinner and thinner Lamina ,you (hall find, that till you come to a deter¬ 
minate thinnefi of them, they (hall all appear tranfparent aqd colourleG, 
but if you continue to Iplit and divide them further,you fhall find at laft, 
that each Plate, after it comes to fuch a determinate thirknefs, (hall ap¬ 
pear moft lovely ting’d or imbued with a determinate colour. If further, 
by any means you fo flaw a pretty thick piece, that one part does begin 
to cleave a little from the other, and between thofe two there be by any 
means gotten (ome pellucid medium^ thofe laminated pellucid bodies that 
fill that fpace, (hall exhibit feveral Rainbows or coloured Lines, the co¬ 
lours of which will be difpofed and ranged according to the various 
thickneflcs of the feveral parts of that Plate. That this is lo, is yet far¬ 
ther confirmed by this Experiment. 

Take two fmall pieces of ground and polifht Looking-glafs-plate, 
each about thebignelsof a (hilling, take thefe two dry, and with your 
fore-fingers and thumbs prefs them very hard and clofc together,and you 
(hall find, that when they approach each other very near, there will ap¬ 
pear feveral Irifes or coloured Lines, in the fame manner almoft as in the 
Afufeoty-glafs $ and you may very eafily change any of the Colours of 
any part of the interpofed body, by prefling the Plates cloler and hard¬ 
er together,or leaving them more lax i that is,a part which appeared co¬ 
loured with a red, may be prefently ting’d with a yellow, blew, green, 
purple , or the like, by altering the appropinquatien of theterminatir^g 
Plates.Now that air is not neeeflary to be the interpofed body, but that 
any other tranfparent fluid will do much the fame, may be tryed by wet¬ 
ting thole approximated Surfaces with Water, or any other tranfparent 
Liquor, and proceeding with it in the fame manner as you didwithtfie 
Air $ and you will find much the like efleft, only with this difference, 
that thofe compreft bodies, which differ moft, in their reffaftivc quality, 
from the comprefling bodies, exhibit the moft ftrong and vivid tin- 
ftures. Nor is it neeeflary , that this laminated and ting’d body fhoi ’ 1 
be of a fluid (ubftance, any other fubftance, provided it be thin enot 
and tranfparent, doing the fame thing : this the Lamina of our Atnfcc 
glafi hint y but it may be confirm’d by multitudes of other Inftances. 

Andfirft, we (hall find, that even Glafi it felf may, by thehelpof ] 
Lamp, be blown thin enough to produce thefe Phanoniena off 
Jours; which Vbanamena accidentally happening, as I have be 
attempting to frame (mail Glafles with a Lamp, did not a littlefiirp riz« 
me at finr, having never heard or feen any thing of it before'[ 
though afterwards comparing it with the Pbtnomena , J had oftei 

- oblerve* 
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obfcrvcd in thofc Bubbles which Children ufe to make with Soap^water, 

I did the lefs wonder $ efpecially when upon Experiment I found, f was 
able to produce the fame Phenomena in thin Bubbles made with any 
other transparent Subftance. Thus have I produced them with Bubbles 
of Pitchy Colophonjfiurpentine, Solutions of fever a 1 Gums, as Ghm- 

Arabick^m waterany glutinous Liquor,as Wort, Wine,Spirit of Wine,Oyl 
of Turp entitle, Glare of Snails, Sec, 

It would be necdlefe to enumerate the Several Inftances, thefe being 
enough to (hew the generality or university of this propriety. Only I 
mud not omit, that we have inftances alfo of this kind even in metalline 
Bodies and animal $ for thole fcveral Colours which are obfcrved to fol¬ 
low each other upon the polilht furface of hardned Steel, when it ishy a 
fufficient degree of heat gradually tempered or foftened, are produced 
from nothing clfc but a certain thin Lainma of a vitrnni or vitrified part 
of the Metal,which by that degree of heat, and the concurring action of 
the ambient Air,is driven out and fixed on the furface of the Steel. 

And this hints to me a very probable ("atleaff, if riot the true} caufe- 
of the hardning and tempering of Steel, which has not, 1 think, be en yet 4 
given,nor, that I know of,been fo much as thought of by any. And that" 
is this,that the hardnefsof it arifes from a greater proportion of a vitrifi¬ 
ed Subftance interfperfcd through pores of the Steel. And thatthO 
tempering or foftning of it arifcs from the proportionate or fm after parcels 
of it left within thofc pores. This will fcem the more probable, if wc 
confider thefc Particulars. 

Firft, That the pure parts of Metals are of thcmfelves very flexible 
and tuff', that is, will indure bending and hammering,and yet retain their 
continuity. 

Next, That the Parts of all vitrified Subftances, as all kinds of Gla^, 
the Scoria of Metals, & K c. are very hard, and alfo very brittle, beirrgneP 
ther flexible nor malleable , but may by hammering or beating be broken 
into fmall parts or powders. 

Thirdly,That all Metals ( excepting Cold and Silver, which do net 
fo much with the bare fire, unlefs affifted by other feline Bodies ) do 
more or lcfe vitrifie by the ftrength of fire, that is, are corroded by a 
line Subftance, which I elfewhere (hew to be the truecaufc of fire 5 and 
are thereby, as by fcveral other MeHfiruums,converted into Sear is ; And 
this is called, calcining of them, by Chimifts. Thus Iron and Copper by 
heating and quenching do turn all of them by degreesinto Scoria, which 
are evidently vitrified Subftances, and unite withGJafs, and areeafify 
ftjible 5 and when cold. Very hard, and very brittle. 

Fourthly, That moft kind of Vitrifications or Calcinations a re made by 
Salts, uniting and incorporating with the metalline Particles. Nor do I 
know any one calcination wherein a Saline body may not, with very 
great probability, be laid to be an agent or coadjutor, 

Fifthly, That Iron is converted into Steel by means of the inqorpor** 
lion of certain felts, with which it is kept a certain time in the fir* 

la Sixthly, 
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Sixthly, That any Iron may, in a very little time, be cafe hardned, as 
the Trades-men call it, by cafmg the iron tb be hardned with clay, and 
putting between the clay and iron a good quantity of a mixture of Vrine^ 
Soot, Seafalt, and Horfcs hoofs (ail which cohtein great quantities of Sa¬ 
line bodies) and then putting the cafe into a good ftrong fire, and keep¬ 
ing it in a confiderable degree of heat for a good while, and afterwards 
heating, and quenching or cooling it fudderily in cold water. 

Seventhly,'That all kind of vitrify’d fubflances,by being fuddenly cool’d, 
become very hard and brittle. And thence arifes the pretty Phenomena 
of the Clafe Drops, which I have already further explained in its own 

place. 

Eighthly, That thole metals which are not lo apt to vitrifie, do not ac¬ 
quireany hardnefs by quenching in water, as Silver, Gold, &c. 

Thefe confiderations premis’d, will, I fuppofe, make way for the more 
eafie reception of this following Explication of the rhanomena of hardned 
and temper'd Steel. That Steel is a fubftance made out of Iron, by means 
of a certain proportionate Vitrification of feveral parts, which are focu- 
rioufly and proportionately mixt with the more tough and unalter’d parts 
of the Iron, that when by the great heat of the fire this vitrify’d fiib- 
ftance is melted, and conlcquently rarify’d, and thereby the pores of 
thejron are more open, if then by means of dipping it in cold water it 
be fuddenly cold, and the parts hardned, that is, ftay’d in that fame de¬ 
gree of Expanfton they were in when hot, the parts become very hard 
and brittle, and that upon the feme account almofl as finall parcels of 
glafs quenched in water grow brittle, which we have already explicat¬ 
ed. leafier this the piece ofSteel be held in fome convenient heat,till by 
degrees certain colours appear upon the furfeceof the brightned metal, 
the very hard and brittle tone of the metal, by degrees relates and be r 
comes much more tough and loft 5 namely, the action of the heat does 
by degrees looien the parts of the Steel that were before ftreathed or fet 
atiU as it were, and flayed open by each other, whereby they become 
relaxed and fet at liberty, whence fome of the more brittle interjacent 
parts are thruft out and melted into a thin skin on the furfaceoftfie Steel, 
which from no colour incrcafes to a deep Purple, and fo onward-by thefe 
gradations or confecutions, mbite, Tell w, Orange, Minium, Scarlet,TmU: 
BlewR atchet, &c. and the parts within are more conveniently, and pro¬ 
portionately mixt 5 and fb they gradually fubfide into a texture, which 
is much better proportion’d and clofer joynd, whence that rigidnefl 
of parts ceafes, and the parts begin to acquire their former dutfi 

NoWjthat *tis nothing but the vitrify’d metal that flicks upon the fiirfec 
of the colour’d body, is evident from this, that ifby any means it be fcra 
pedandrubb’d off,the metal underneath it is white and clearfand if it ^ 
kept longer in the fife, fo as to increafc to a confiderable thicknefs, r 
may, by blows, be beaten offin flakes. This is further confirm'd by thl 
obtervable, that that Iron or Steel will keep longer from rufling whicl 
» covered with this vitrify d cafe : Thus aflo Lead will, by degrees, 
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all turn’d into a litharge 5 for that colour which covers the top biting 
found or fhovd alide, appears to be nothing elfe but a litharge or, 

vitrify’dLead. _ * . • /. 

This is obfervable alfo in tome fort, on Bra ft, Copper* Silver,. Gold* 
Tin but is moft confpicuous in Lead: all thole Colours that coverthe 
farface of the Metal being nothing elte , but a very thin vitrifi’d part 
of the heated Metal. 

The other Inttance we have, is in Animal bodies, as in Pearls, Mother 
of Pearl-lhels, Oyfter-foels, and almoft all other kinds of ftony thels 
whatfoever. This have I alto fometimes with pjeafure obferv'd even 
in Mufclesand Tendons. Further, if you take any glutinous fubftance 
and run it exeeedingly thin upon the tiirface of a lmooth glaft or a po- 
lifht metaline body, you (hall find the like effc&s produced: and in 
general, whereloever you meet with a tranfparent body thin enough, 
that is terminated by retiefiring bodies of differing refra&ions from it* 
there will be a production of thefe pleating and lovely colours. 

Nor is it neceflary, that the two terminating Bodies thould be both of 
the tame kind, as may appear by the vitrified Lamina on Steely Lead , and 
other Metals,one furface of which Lamina is contiguousto thefurface of 
the Metal, the other to that of the Air. 

Nor is it necefiary, that thefe colour’d La mint thould be of an even 
thickneft, that is, thould have their edges and middles of equal thicknets, 
as in a Looking-glats-platc, which circumftance is only requitite tomake 
the Plate appear all of the fame colour , but they may retemblc a Lens y 
that is, have their middles* thicker then their edges 5 or elte a double con - 
cave, that is,. be thinner in the middle, then at the edges > in both which 
cafes there will be various coloured rings or lines,with differing confecu- 
tions or orders of Colours} the.order of the firft from the middle out¬ 
wards being Red, Yellow, Green, Blew, And the latter quite con¬ 

trary* 

But further, it is altogether neceflary, that the Plate, in the places 
where the Colours appear, thould be of a determinate thicknefs: Firft, It 
muft not be more then tiich a thicknefs, for when the Plate is increatcd to 
foch a thicknets, the Colours ceafe, and. betides, f have teen in a thin 
piece of Mufiovy-glafs, where the two ends of two Plates, which appear- 
mg both fingle , exhibited two dift in fit and differing Colours * but 
in that place where they were united, and conftituted one double Plate 
(as I may call it) they appeared tranfparent / ^hd colourlefs. Nor, Se¬ 
condly, may the Plates be thinner then tuch a determinate fizr, for we 
alwayes find, that the very outmoft Rim of thefe flaws is terminated in 
a white and colourlefs Ring. ■ , tv 

Further, in this Produ&ion of Colours there is no need of a ^termi¬ 
nate Light of fuch a bigneft and no more, nor of a determinate portion 
of that Light,that it thould be on this fide,and not on that tide $ nor of a 
terminating fhadow, as in the Pritme, and Rainbow, or Water-ball: for 
we find, that the Light in the open Air, either in or out of the Sun-beams, 
and within a Room, either from one or many Windows* produces much 
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tfcefemeeffe&: only where the Light is brighteft, there the Colours atfc 
xnoft vivid. So docs the light of a Candle, colle&ed by ,a Glafs-balf. 
And further , it is all one whatever fide of the coloured Kings be to* 
wards the light* for the whole Ring keeps its proper Colours from the 
middle outwards in the fame order as I before related, without varying 
at air, upon changing the pofition of the light. „ ,' t 1 

But above all it is moft obfervable, that here are all kind of Color 
generated in ayeZfccid body,where there is properly no fuchrefra&ion 
Des Cartes fuppofes his Globules to acquire a verticiti by : f^r in tL 
plain and even Plates it is manifeft, that the fecond refraaion ( accord* 
ing to Des Cartes his Principles in the fifth Sell ion of the eighth Chap'tei 
of bis Meteors ) does regulate and reftore the fiippofed turbinated Gle+ 
* bules unto their former uniform motion. This Experiment therefore will 
prove fuch a one as our thrice excellent Verulam calls Exptartmentum Cm - 
eis, ferving as a Guide or Land-mark , by which to dire# ourcourfein 
the fearch after the true caufe of Colours. Affording us this particular 
negative Information, that for the produ&ion of Colours there is not ne- 
ccflary either a great refradion, as in the Prifme * nor Secondly, a deter* 
initiation of Light and fhadow , fucifas is both in the Prifme and Glafs« 
ball. Now that we may fee likewiie what affirmative and pofitive Inftru* 
dion it yields,it will be neceflary,to examine it a little more particularly 
and ftri&ly 5 which that we may the better do, it will be requifite to 
premife fbmewhat in general concerning the nature of Light and Refra¬ 
ction. - • 

And firft for Light,it feehis very manifeft, that there is no luminous Bo* 
dy but h£s the parts of it in motion more or lefs. ’ 1 

Firft, That all kind of fiery burning Bodies have their parts in motion, 
I think, will be very eafily granted me. That the fiark^ ftruck from at 
Flint and Steel is in a rapid agitation, I have elfewhere made probable! 
And that the Parts of rotten Woodjotten Fifh, and the like, are alfo in mo* 
t*M»VTthmk, will as eafily be conceded by thofe,who confider,thaothofe 
parts never begin to (hine till the Bodies be in a ftate of putrefadion 
and that is now generally granted by all, to be caufed by the motion 
the parts of putrifying bodies. That the Bostonian Jione fhines nolr 
gcr then it is cither warmed by the Sun-beams, or by theflame of a F 
or of a Candle, is the general report ofthofe that write of it, atid 
others that have fecn it. And that heat argues a motion of the intern; 
parts,is (asI (aid before ) generally granted. 

But there is one inftance more, which wasfirft fhewntotheK^/ 
defy by Mr. Clayton a worthy Member thereof, which does make this. - 
frftion more evident then all the reft: And that is. That z'DiaMondbe 
, ing mb‘d 9 firuckji or heatedvn the dark, fliines for a pretty while after, i* 
long as that motion, which is imparted by any of thofe Agents* remai. 
(In the feme manner as a Glafe,rubb’d,ftruck,or(by ameans which I fha_ 
elfewhere mention ) heated, yields a found which lafts as long as the vi- 
brating motion of that finorous budy ) feveral Experiments made 00 
which Stoae, are fince publilhed in a Difcourfe of Colours, by the truly 


I 



M 


1 C K O C R A 


\h 

p Hi 


A. 


honourable Mr. Boyle. What may be (aid of rhofe Ignes fstui that ap* 
pear in the night,I cannot fa well affirm, having never had the oppottuni* 
ty to examine them my fclf nor to be inform d by any others that hid 
obfarv d them: And the relations of them in Authors are fa impeefe&j 
that nothing can be built on them. But l hope I (hail be able in another 
place to make it at lea ft very probable, that there iis evt^i in thofe alfo* 
Motion which caufes this effect. That the ihining of seawater proceeds 
from the fame caufe, may be argued from this. That it Alines not till et* 
therit be beaten againft a Rock, or be fame other vvayes broken ©r/lgi* 
tated by Storms, or Oars, or other percujfittg bodies. And that the A- 
nimal Energyes or Spirituous sgil parts arevery active in Cats eyes when 
they Aline, feems evident enough, becaufe their eyes never ibine bup 
when they look very intenlly either to find their prey, or beinghunted 
in a dark room, when they feek after their ad verlary, or to find a way to 
efeape. And the like may be (aid of the Alining Bellies of Gkvcorms, 
fince tis evident they can at pleafure either increafe or extingutth that 
Radiation. 

It would be famewhat too long a work for this place ZttcticsUy to 
examine, and pofitively to prove, what particular kind of motion it is 
that muft be the efficient of Light 5 for though it be amotion, yet ’tfe 
not every motion that produces it, fince we find there are many bodies 
very violently mov’d, which yet afford not fuch an effeft* and there 
are other bodies, which to our other fenfes, feem not mov’d lb much, 
which yet Aline. Thus Water and quick-filver, and moft other liquors 
heated, Aline not ^ and feveral hard bodies, as Iron, Silver, Brafi, Cop¬ 
per, Wood, &c. though very often ftruck with a hammer, lhinenotprc-i 
lently, though they will all of them grow exceeding hot 5 whereas rot¬ 
ten Wood, rotten Fi(h,Sca water, Gloworms, &c. have nothing of tan¬ 
gible heat in them, and yet (where there is no ftronger fight to affe&the 
Senforyj they Aiine fame of them fa Vividly, that one may make a fhifr 
to read by them. 

ft would be too long, I lay, here to infert the difcurfive progrefeby 
which I inquir’d after the proprieties of the motion of Light, and there- 1 
fore I ftialf only add the reliilt. \ 

And, Firft, I found it ought to be exceeding *f*ic^ fuch as thofe moti- 
ons of fermentation and p*trefa&iou, whereby, certainly, the parts aro 
exceeding nimbly and violently mov’d $ and that, becaufe we find thdifc 
mbtions are able more minutely to (batter and divide the body,theothe 
moft violent heats or menflnmms we yet know. And that fire is n 
elle but fiich a dijjobttion of the Burning body, made by the moftj 
fil menftrttMM of all fulybureotu bodies, n*tneiy,the Aft, we (hall In aft 
other place of this Tractate endeavour to make probable. And that* 
m all extreamly hot Alining bodies, there is a Very" quick motion that 
Mutes Ughty as well as a mote robuft that caufes Heat, may be argued 
from the celerity wherewith the body** are diflolv’d* 

Next, k muft be a Vibe stive meticn. And for thisth* newly mentadn’d 
Dr amend attQxds us a good argument 5 (feet if the motion of toe parts did 


not 
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not return,the Diamond muff after many rubbings decay and be waftedi 
but we have no rcafon to fufpett the latter, specially if we confide*: 
the exceeding difficulty that is found in cutting or wearing away a Di¬ 
amond. And a Circular motion of the parts is much more improbable^ 
fince, if that were granted,and they be luppos’d irregular and Angular 
parts, I fee not.how the parts of the Diamond fhould hold fo firmly toll- 
gethcr, or remain in the lame fenfible dimensions, which yet they da 
Next, if they be Globular, and mov’d only with a turbinated motion, | !|. 
know not any caule that can imprefi that motion upon the ptUucid me 4 
drum, which yet is done. Thirdly, any Other irregular motion of the 
parts one amongft another, nvsft neceuarily make the body of a fluid 
confidence, from which it is far enough. It muft therefore be a Vibra¬ 


ting motion. 

And Thirdly, That it is a very jhert vibrating motion , I think the in- 
frances drawn from the (liming of Diamonds will alfo make probable. 
For a Diamond being the hardeft body we yet know in the World, and ( 
confequently the lead apt to yield or bend, muft confequently alfo have 
its vibrations exceeding (hort. 

And thele,I think, are the three principal proprieties of a motion, re- 
quifiteto produce the efied call’d Light mtheObjedh 

The next thing we are to confider, is the way or manner of the traje- 
{lion of this motion through the interpos’d pellubjcfbody to the eye: 
And here it will be eafily granted, 

Firft, That it muft be a body Jufceptible and impartible of this motion 
that will deferve the name of a Tranfparent. And next, that the parts of 
• fiich a body muft be Homogeneous, or of the lame kind. Thirdly, that the 
conftitution and motion of the parts muft be foch, that the appulleof the 
luminous body maybe communicated pr propagated through it to the 
greateft imaginable diftdnce in the leaft imaginable time; though Hep 
no reafon to affirm, that it muft be in an inftant: For I know not any one 
Experiment orobfervation that does prove it. And, whereas it may be 
objected. That we fee the Sun rifen at the very inftant when it is above ♦ 
the fenfible Horizon, and that we fee a Star hidden by the body of the 
Moon at the lame inftant, when the Star, the Moon, and our Eye are all 
in the lame line ; and the like Oblervations, or rather fuppofitions, may 
be urg'd. I have this to anfwer. That I can as eafily deny as they affirmi 
for I would fain know by what means any one can be allured any more 
of the Affirmative, then I of the Negative. If indeed the propagation 
were very flow, tis poflible fomething might be difeovered by Eclyp- ^ 
fesofthe Moon; but though wefhould grant the progrefr of the ligfit !: 
from the Earth to the Moon, and from the Moon back to the Eatma; , 
gain to be full two Minutes in performing, I know not any poffibk 
means to difcover it 5 nay, there taay be fome inftances perhaps of Ho- | 
rizontal Eclypfes that may feem very much to favour this fuppofition of 
the flower progreffion of Light then moft imagine. And the like may 
be laid of the Eclypies of the Sun, &c. But of this only by the byj | 
fourthly > That the motion is propagated every way through an Honm 
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gtmtptu Methkkt by dire& or firaight lines extended every way like Rays 
from the center of a Sphere. Fifthly, in an Homogeneous medium this mo¬ 
tion is propagated every way mtheqml velocity, whence neceffarijy eve¬ 
ry/*^ or nitration of the luminous body will generate a Sphere, which 
will continually increafe, and grow bigger, juft after the fame manner 
(though indefinitely fwifter) as the waves or rings on the furfaee of, the 
water do fwell into bigger and bigger circles about a point of it, where 
by the finking of a Stone the motion was begun, whence it neceflarily fol¬ 
lows, that all the parts of thefe Spheres undulated through an Homogene- 
—edium cut the Rays at right angles. 


OHS 


---- -p-i 

But becaufe all tranfparent mediums are not Homogeneous to one an- 
other,therefore we will next examine how this pulfe or motion will be 
propagated through diffcringly tranfparent mediums. And here ac¬ 
cording to the mole acute and excellent Philofopher Des Cartes, Ifup- 
pofo the fign of the angle of inclination in the firft medium to be to 
the fign of refrattion in the fecond, As the denfity of the firft, to the 
denfity of the fccond. By denfity, I mean not the denfity in refpedt of 
gravity (with which the refra&ionsor tranfpnrency of mediums hold no 
proportion) but in refped onely to the traje^ion of the Rays of light in 
which refpea: they only differ in this 5 that the one propagates the pulfe 
morecafily and weakly, the other more (lowly, but more ftrongly But 
as for the pulfes themfelves, they will by the refra&ion acquire another 
propriety, which we (hall now endeavour to explicate. 

We will fuppofe therefore in the firft Figure A C FD to be a phyfical 
Ray, or ABC and D E F to be two Mathematical Rays, trajeUed from 
a very remote point of a luminous body through an Homogeneous tranfoa- 
.rentLL L,.and DA, EB, F C, to be fmall portions of the or¬ 
bicular impulfcs which muft therefore cut the Rays at right angles} thefe- 
Rays meeting with the plain furfaee NO of a medium that yields an 
~ er to the propagation of light, and falling obliquely on it. 

tiaey willin the medium M MM be refra&d towards the perpendicular 
oftheninace. And becaufe this medium is more eafily trajecied then 
the former by a third, therefore the point C of the orbicular pulfe FC 
wui be mov’d to H four lpaces in the fame time that F the other end of 
ttis mov d tp G three (paces, therefore the whole refra&ed pulfe GH 
itall be oblique to the refrafted Rays CHK and Gl 5 and the angle G H C 
a n acute, and (b much the more acute by how much the greater 
the retraction be, then which nothing is more evident, for the fign of the 
inclination is to be the fign of refraftion as G F to T C the diftance be¬ 
tween the point Cand the perpendicular from G on CK, which being as 
^ to three, HC being longer then GF is longer affothen TC* there* 
th ^ < L n §l e „ GB ^ C TC. So that henceforth departs of 
angfe*^ G H and IK are mov’d afeew, or cut the Rays at oblique 

• hr this place to fetdown the reafens why this or 

. f v y^^ u ^ im pede the Rays more,others lc(s: as why Wajter (bouid 
tranimit the Rays more eafily, though more weakly than aft. Onely thur 
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much in ^ ----,- , 

of rim tranfparent undulating fubtile matter, and that matter to be 
implicated by it, whereas LL L I fuppofc to contain a greater quan 
of the fluid undulating (ubftance,and this to be more implicated with 
particles of that medium. 

But to proceed, the lame kind of obliquity of the Pulfesand Rays 
happen alfo when the refra&ion is made but of a more eafie into a i 
difficult media 5 as by the calculations of G QjBc CS R which are refra 
from the perpendicular. In both which calculations ’tis obvious to ob r 
that always that part of the Ray towards which the refra&ion is made 
has the end of the orbicular pulfe precedent to that of the other fide. Aik} 
always,the oftner the refraction is made the fame way,Or the greater tie 
Angle refraftion is, the more is this uneoual progrefs. So that having 
found this odd propriety to be an infeparaole concomitant of a refra&ea 
Ray, not ftreightned by a contrary refra&ion, we will next examine t|i$ 
refraCtions of the Sun-beams, as they are differ'd onely to pafethrougfya 
Ana 11 pafiage, obbjuely out of a more difficult,into a more eafie medium. 

Let us fuppofe therefore ABC in the fecond Figure to reprefent 
a large Chimical Glafs-body about two foot long, filled with very fair Wa¬ 
ter as high as A B, and inclin’d in a convenient pofture with B towards 
the Sun : Let us further fuppofe the top of it to be cover’d with an opa- 
cous body, all but the hole a b, through which the Sun-beams are fuffef d 
to pat into the Water,and are thereby refra&ed to c def, againft which 
part, if a Paper be expanded on the outfide, there will appear all the co¬ 
lours of the Rain-bow, that is, there will be generated the two principal 
colours, Scarlet and Blue, and all the intermediate ones which arife from 
the competition and dilutings of thefe two, that is, c d (hall exhibit a 
Scarlet , which toward d is diluted into a Tellorv 5 this is the rcffaCtion of 
the Ray, /' if, which comes from theunderfide of the Sun * and the Rjiy 
ef (hall appear of a deep Blue, which is gradually towards e diluted’ 
to a pale Watchet-blue. Between d and e the two diluted colours, 1 
and Tel/on> are mixt and compounded into a Green $ and this I imagine 
be the reafon why Green is (o acceptable a colour to the eye, and 
either of the two extremes are, if intenfe, rather a little oflenfive, 1 
!y, the being plac’d in the middle between the two extremes, and 
pounded out of both thofe, diluted alfo, or (omewhat qualifi’d, for 
ccMpojkiou , arilnig from the mixture of the two extremes 1 
makes a Purple, which though it be a lovely colour,and pretty a< 
to the eye, yet is it nothing comparable to the ravifhing pleafurc 
which a curious and well tempered Green affefls the eye. If rente 
the Paper, the eye be plac’d againft c d, it will perceive the lower 
of the Sun (or a Candle at night which is much better, becaufe it otic 
not the eye, and is more eafity manageable) to be of a deep Red, and 
againft ef it will perceive the upper part of the luminous body to be 
a deep Slue 5 and thefe colours will appear deeper and deeper, acc 
ing as the Rays from the luminotts body fall more obliquely on the 
face of the Water, and thereby fufrer a greater refra&ion, and 
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more diftinft, the further edefis removed from the tracing hole* 

So that upon the wholes we (hall find that thereafon of the Phenome^ 
tut feeitis to depcnd upon thcobhquityoi the orbicularpulfeyo the Lines df 
Radiation.and in particular,that the Ray c d which confutes there¬ 
to hasits inner parts, namely thofe which are next to the middle of the 
jmninousbody, precedent to the outermoft which are contiguous to the 
dark and unradi sting flue. And that the Ray ef which gi vesa fca£ 

its outward part,namely, that which is contiguous to thedarkfkreprece- 
dent to the pulfe from the innermofr, which borders* oh the bright er# 

of the luminous body; 

We may obferve further,that the caufe ofthe diluting of thccblotirs to¬ 
wards the middle.proceeds partly from the widenefs of the hole through 
which the Rays p.afs, whereby the Rays from feveral parts of the lumi¬ 
nous body, fall upon many of rhe fame parts between c and/as is more 
manifefi by the Figure: And partly alio from the nature of therefrattiori. 
it fell, for the v ividnels or flrength of the two terminating colourSj arifing 
chiefly as We have feen, from the very great difference that is betwixt the 
outfides of thofe oblique undulations 6c the dark Rays circumatabieht,and 
that dilparity betwixt the approximate Rays,decaying gradually: thefur- 
ther inward toward the middle of the luminous body they are rtmov’dj 
the more muff the colour approach to a white or an undifturbed light. 

Upon the calculation of the refraction and reflcCHon from a Ball of 
Water or G!afs,we have much the lame Pbanowenanumcly^n obliquity of 
the undulation in the lame manner as we have found it here. Which, be- 
caule it is very much to our prefent purpofe, and affords fuch an Tnjlancia 
crucify asnoone that I know has hitherto taken notice of, I fhallfurther 
examine. For it does very plainly and pofitively diftinguifli, and fhew, 
which of the two hypothefes y e ither the Cartejian or this is to be followed* 
by affording a generation of all the colors in the Rainbow,where accord¬ 
ing to the Cartefian Principles there Ihould be none at all generated. And 
fccondly, by affording an inftance that does, more clolely confine the^ 
caufe of thefe Phenomena of colours to this prefent Hypothecs. 

And firft,for the Cartejian> we have this to objeft againft if,That whereas 
be fays (Jlieteorum Cap.8.Se&*$.)Sedjudicabam ttnicamftefra&ione fa licet) 
ad minimi rcquiriJ&quidem talemut ejus ejfeQus aliii contraria (refru&j- 
oue)non dejlruatur : Ham experientia docet jifuperfiaes NMc^NP (ntmpe 
nfringentes') Tar allele forent , radios tantundem per alteram iterum ereaoS 
quantum per un amfranger enturytullos colores dcpi&uros $ This Principle of 
his holds true indeed uraprifine where the refra&ing furfaces are plain, 
butiscontradi&edby the Ball or Cylinder, whether of Water orClafs, 
where the refra&ing furfaces are Orbicular or Cylindrical. For if we ex¬ 
amine the pa floge of any Globule or Ray of the primary Jrtf, wc fhdll find 
it to pafs out of the Ball or Cylinder again, with the fame inclination and 
reffadion that it enter'd in withall, ana that that laft refra&ion by meani 
ofthe intermediate reffe&ion (hall be the fame as if without any 
reflexion at all the Ray had been twice rcfraCxd by two Parallel 
furfaces* ■ ■ ; 
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And that this is true, not onely in one, but in every Ray that goes to 
the conftitution of the Primary Iris $ nay, in every Ray, that fuffers on^jf 
two reflations, and one reflexion, by the furfacc of the round body, we 
fhail prefently fee moft evident, if we repeat the Cart effort Scheme, men* 
tioned in the tenth Se&ion of the eighth Chapter of his Meteors, where 
E F K N P in the third Figure is one of the Rays of the Primary I ' 
twice refrated at F and N, and once refle&ed at K. by thcfurface of 
Water-bail. For, firft it is evident, that KF and KN are equal, beca 
if IS b^ing the refleted part of K F they have both tha lame inclinat 
on the furfacc K. that is the angles F K T, and N K. V made by the twi 
Rays and the Tangent of K are equal,which is evident by the Laws of re¬ 
flexion 5 whence it will follow a Ho, that K. N has the lame'inclination on 
thefariace N, or the Tangent of it X N that the Ray R F has to the fa|* 
face F,or the Tangent of it F Y, whence it muft neceflarily follow,that 
the reflations at F and N are equal, that is, K F E and K N P are equal. 
Now, that the furfacc N is by the reflexion at K. made parallel to the far* 
face at F, is evident from the principles of reflexion, for reflexion being 
nothing but an inverting of the Rays,if we re-invertthe Ray KN P, ana 
make the fame inclinations below the line T K. V that it has above, it will 
b? moft evident, that K H the inverie of K N will be the continuation of 
the line F K, and that L HI the inverfc of O X is parallel to F Y. And 
JIM the inverfc of NP is Parallel to EF for the angle If HI is equal 
to K N O which is equal to K F Y, and the angle K. H M is equal to K N P 
which is equal toKF E which was to be prov'd. 

So that according to the above mentioned CartcJUn principles there 
fhould be generated no colour at all in a Ball of Water or Glafs by two 
rcfra&joas and one refleftion, which does hold moft true indeed, if the 
farfaccs be plain, as may be experimented with any kind ofprifme where 
the two rcfradhngfarfaccs are equally inclin’d to the reflecting^ but fa 
this the Phenomena are quite otherwise. 

Thccaufc therefore of the generation of colour muft not be what Des 
Cartes affigns, namely, a certain rotation of the Globuh which are* 
the particles which he fappofcs to conftkute the Padsutd medium. But 
famewhat elfe, perhaps what we have lately fappofcd, andfhall by and 
by farther profacute and explain. j 

But,Firft I lhall crave leave to propound fame other difficulties of his, 
notvvithftanding exceedingly ingenious ffypotbcfis. which I plainly confefl 
to me fccm fuchy and ifaofe are, 4 

Firft, if that light be (as is affirmed, Diopt, cap. i. $. 8.) not lo pro* 
ptrly a morion, as an aftton or propenfion to morion, I cannot conceive 
how the ey e can come to be {cobble of the verticitf of a Globule, whic! 
generated ip a drop of Rain, perhaps a mile off from it. For that Ghbt 
not carry’d to the eye according to his formerly recited Principle^ aj 
pot lo,! cannot conceive how it can coGU&faifcate its rotation* or circ 


. - , ———-—- its rotation^ot circu 

the line of the Globules between the drop and the eye. It ca 
pot be by means of every ones turning the next before him; for if fo, : # 
“ the Globules that are in the odd places muft be turned the! 
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way with the firft, namely, the 9.5. 7.9. n,d*c. bit ill die! Oblmkr 
interpofited between them in the even places 3 nameliy^the 
muftlbethe quite contrary 3 whence,according to the CariefartBypoike^s^ 
there anift be no diftinft colour generated, but a cOnfufion. Next, fincei 
the CarttfUn Cbbtih arefuppos’d {PnncipiarKnt fkibtfbph. Part. 9* £..&&)■ 
to be each of them continually in motion about their centers, i cannot 
conceive how the eye is able to d&iogutfb this new generated motion 
from their former inherent one, iff may focall rhat other whrrcwithtbcy 
are mov’d or turbinated , from ibme other caufe than reftadfion. And 
thirdly, 1 cannot conceive how thefe motions thoukl not happen fooie- 
rinies to oppofe each other, and then, in head of a rotating rhetd would 
be nothing byuMk dire ft motion generated, and consequently no Colour. 

And fourthly, I cannot conceive, how by the Car teflon Hjpothefis it is po£ 
fible to give any plaufible reafbn of the nature at the Colours generated, 
in the thin lament of thefe our Mcrefcepical Observations 3 for mrnany of 
the(e,therefrafting ar.d reflefting furfaces are parallel to each other^od 
coofequemly no rotation can be generated, nor is there any necefirby of 
a fhadoworterminatien of the bright Brays, fucb as is fuppos'd (chap.SH 
£.5. Et fret ere a obfirvavi umbram quoqutytut limit atbaneM luminis reqttjri : 
and Chap. & $. 9. J) to be nccefiary to the generation of any cliftinft co¬ 
lours 3 Befidcs that, here is oftentimes one colour generated without any 
of the other appendant ones, which cannot be by the Cartoon Hy- 
potbefu. y 

There muft be therefore fome other propriety of refiraftion that caufos 
colour. And upon the examination of the thing, I cannot conceive any 
one more general, infeparable, and fufficient, than that which I have be¬ 
fore affignd. That wc may therefore fee how exaftlv oar BypotkefU 
agrees alio with the rhanontena of the refrafting round body, whether 
Globe or Cylinder , we ftiall next fob joyn our Calculation ox Ex amen 
•fit 

And to this end, we will calculate any two Rays: as for iuftancc $ let sektm. i. 
EF be a Ray cutting the Radius C D (divided into aa parts) in C 1& Fi t & 
ports (hftanf from C, and e f another Ray, which cuts the fame Radius 
» * 17. parts diffont,thefe will be redrafted to K and 4> 30 ^ Rom thence 
refldfratoN and », and from thence refra&ed toward P and p 3 there¬ 
fore tbs Arch F/ will be 5.* 5'. The Arch F K ic>6. d ao'. the Arch / 4 
101. 4 2* The line F G 6000. a ndfg 5267. therefore hf. 799. therefore 
Fc 980, almofh The line F K16024. and/ 4 15496L therefore N d 19 6a 
and ar e 147 almoft, the line Nn 1019 the* Arch N n 5** 5V1 therefore 
die Angle N u 0 is 54.'* 4/. therefore the Angle N a n. is 199. 4 5 6V ? 
which i&almoft 50. 4 more than a right Angle. 1 

It is evident therefore by this ttypotAefr, that at the feme time that of 
touches/EF is arrived at * And by that tiine */ 4 * is ignt to s* 

E F KN is got to d, and when it touches N, the pulfe of the ocherRaj 
i» got to and no farther, which isvciy fbortef the plate it fbonM have 
arriv’d to,to make Ac Ray*p to cut the orb*adar adfi> n*ztnp)x 
Angles: tbrreforcthe AafIt N^/ isan acute ' * * ^ — 


1 
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trary of this will happen,if 17.2 nd 18.be calculated in ftead of i6.and 17. 
both which does moft exa&Iy agree with the than omen a : For if the Sun, 
or aCaodle (which is better) be placed about E e, and the eye about 
Pp, the Rays E F ef. at 16. and 17. will paint the fide of the luminous 
obje& toward n p Bine,and towards N P Red. But the quite contrary will 
happen when E F is 17. and ef 18. for then towards N P (hall be a Blue ,, 
and towards np a Reel, exa&ly according to the calculation. And there 
appears the Blue of the Rainbow, where the two Blue fides of the two 
Images unite, and there the Red where the two Red fides unite, that is, 
where the two Images arc juft difappearing \ which is, when the Rays 
E F and N P produc’d till they meet,make an Angle of about 41. and an, 
half 5 the like union is thjtre of the two Images in the Production of the 
Scrundory Iris, and the fame caufes, as upon calculation may appear; 
onely with this difference, that it isfomewhat more taint, by reafon of the 
duplicate reflexion, which does always weaken the impulfe the oftner 
lit is repeated. 

Now, though the (econd refraction made at Nn be convenient,that is, 
do make the Rays glance the more, yet is it not altogether requifite ; for 
it is plain from the calculation, that the pulle dn is futficicntly oblique to 
the Rays K N and k_n,as wel as the pulle fc is oblique to the Rays F K ScfJ^. 
And therefore if a piece of very .fine Paper be held dole againft N n and 
theeye look on it either through the Ball as from D, or from the other 
fide, as from B. there (hall appear a Rainbow, or colour’d line painted on 
it with the part toward X appearing ljLcd , towards O, Blue ^ the lame allb 
(ball happen, if the Paper be placed about K. for towards T (hall ap- i 
pear a Red , and towards V a Blue, which docs cxaftly agree withthis my 
Hypothecs, as upon the calculation of the progrefs ot the pulle will moft 
eafily appear. 

Nor do thefe two obferva tions of the colours appearing to the eye a- 
bout/> differing from what they appear on the Paper at N contradict each 
other; but rather confirm and exaCtly agree with one another, as will be 
evident to him that examines the reafons let down by the ingenious! 
Des Cartes in the 12. Sell, of the 8. Chapter of his Meteors , where he 
gives the truerealbn why the colours appear of a quite contrary order 
to the eye, to what they appear’d on the Paper if the eye be plac’d iri 
freed of the Paper: And as m the Prifme, fo alfoin the Water, Drop, or 
Clobe the Phenomena and reafon are much the lame. j 

Having therefore (hewn that there is fuch a propriety in the prifme 
and water Globule whereby the pulle is made oblique to the progreflivei 
and that fo much the more, by how much greater the refraCtion is, I (ball 
in the next place confider, how this conduces to the production of co¬ 
lours, and what kind of impreifton it makesupon the bottom of the eye; 
and to this end it will be requifite to examine this Hypothecs a little mote 
particularly* . / 

Firft therefore, if we confider the manner of the progrefs of the pulle, 
it will feem rational to conclude, thatthat part or end of the pulle which 
precedes the othcr,muft ncccffarily be Ibrowhat more obtunded,ot impeded 
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by the refiftance of the transparent medium, than the other part or end of 
it which is fubfequent, whole way is, as it were, prepared by the other* 
efpecially if the adjacent medium be not in the fame manner enlightned 
or agitated. And therefore(in the fourth Figure of the fixth Icottifm )the 
Ray A A A H B will have its fide H H more defidned by the refiftance 
of the dark or quiet medium P PP, Whence there will be a kind of deade¬ 
nds fuperinduc'd on the fide H H H, which will'cominually increafe from 
B, and ftrike deeper and deeper into the Ray by the line BR5 Whence 
all the parts of the triangle, R B H O will be of a dead Slut colour, and 
lb much the deeper, by how much the nearer they ; lie to the line BH H, 
which ismoft deaded or impeded, and fo much the more dilute, by how 
much the nearer it approaches the line BR. Next on the other fide of 
the Ray A A N, the end A of the pulfe A H will be promoted. Or made 
ftronger, having its paflage already prepar’d as twere by the other parts 
preceding,and to its imprcfiicn wil be ftrongcr^And becaufe of its obliqui¬ 
ty to the Ray,there will be propagated a Rind of faint motion into Q_Q_ 
the adjacent dark or quiet medium , which faint motion will fpread fur¬ 
ther and further into QSL as the Ray is propagated further and further 
from A,namely,as far as the line M A,whence all the triangle M A N will 
be ting’d with a Red, and that Red will be the deeper the neairer it ap¬ 
proaches the line M A, and the paler or yellower the nearer it is the line 
N A. And if the Ray be continued 5 lo that the lines A N and B R (which 
are the bounds of the Red And Blue diluted) do meet and erols each other 
there will be beyond that interfe&ion generated all kinds of Greeks . 

Now.thefe being the proprieties of every fingle refra&ed Ray of light, 
it will be cafie enough to confider what muft be the refult of very many 
fitch Rays collateral: As if we fuppofe infinite fuch Rays interjacent be¬ 
tween A K S B and A N O B, which arc the terminating: For in thiscafe 
the Ray A K S B will have its Red triangle intire, as lying nexr to the dark 
oilquiet medium, but the other fide of it BS will have no Blue, becaufe 
the medium adjacent to it S B O, is mov’d or cnlightned ? and confequetlt- 
ly that light does deftroy the colour. So likewile will the Ray A N O B 
lofe its Red, becaufe the adjacent medium is mov’d or enlightned,but the 
otherfideof theRay that is adjacent to the dark, namely, AHO will 
preferve its Blue entire, and fhefe Rays muft be fo far produc’d as till 
AN andBR cut eadiother, before there will be any Green produc’d. 
From thefe Proprieties well confider’d, may be deduc’d the rcafons of all 
the Fhnnomena of theprifme , and of the Globules or drops of Water which 
conduce to theprodu&ion of the Rainbow. 

Next for the imprefiion they make on the Retina , we will further ex- 
ammeAii hypetheQs: Suppofe therefore A B C D EF ; ln the fifth Figure, 
to rcprefcnt the Ball of the eye: on the Cornea of which ABC two 
KaysGACHnd KCAI (which are the terminating Rays of a lumi¬ 
nous body) Calling, are by the rcfra&ion thereof colleSed or cmtvtrgd 
mto two points at the bottom of the eye. Now, becaufe theft termf* 
mmng Rays, and all the intermediate ones which come from any part of 
the luminous body, are fiippoa’d by fbote fufficient tefa&ba before they 

enter 



Ml.CR.pGR A PH I A. 

enter the eye, to ha vetheir pulfes made oblique to their progreffion, and 
confequently each Ray to have potentially fuperinduc’d two proprieties, 
or colours,™*. a Red on the one fide, and a Blue on the other, which not- 
withftanding are ne ver actually manifeft,but when this or that Ray has the 
one or the qther fide of it bordering on a dark or unmov’d mecUumfhziQ- 
fore as foon as thefe Rays are entred into the eye.and ib have one fide of 
each of them bordering on a dark part of the humours of the eye, they 
wilj each of them a&ually exhibit fome colour} therefore A DC the pro¬ 
duction G A C H will exhibit a becaufe the fide C D is adjacent to the 

dark mediumC Q_.DC,but nothing of a iW,becaufe its lide A D is adjacent 
to the enlightned medium A D F A : And all the Rays that from the points 
of the luminous body are colle&ed on the parts of the Retina between D 
and F (hall have their Blue lb muchthe more diluted by how much the far¬ 
ther thde points ofcollection are diftnnt from D towards F} and the Ray 
AFC the production of K.C A I, will exhibit a Red , becaufe the fide A F 
is adjacent to the dark or quiet medium of the eye A P F A, but nothing 
of a Blue, becaufe its fide C F is adjacent to the enlightned medium C F D C, 
and all the Rays from the intermediate parts of the luminous body that 
are collected between F and D fhall have their RedCo much the more di¬ 
luted, by how much the farther they are diftant from F towards D. 

Now,beeaufe by the refrgCtion in the Cornea,wd iome other parts of the 
eye, the fides of each Ray, which before werealmoft parallel, are made 
to converge and meet in a point at the bottom of the eye, therefore that 
fide oi the pulfe which preceded before thefe reflations, (hall firft touch 
the Retina, and the other fide laft. And therefore according as this of 
that fide, or end of the pulfc (hall be impeded, accordingly will the im- 
prejftons on the Retina be varied therefore by the Ray G A C H re- 
jfraCted by the Cornea to D there (hall be on that point a (frokeor impref 
(ion confus’d, whole weakeft end, namely, that by the line C D (hall pre¬ 
cede, and the ftronger. namely, that by the line A D (hall follow. And 
by the Ray K C AI reff aCted to F, there (hall be on that part a confus’d— 
frroke or imprefiion,whofe ftrongeft part,namely,that by the line C F (hal 
precede, ana whole weakeft or impeded, namely, that by the line AF 
(hall follow, and all the intermediate points between F and D will re¬ 
ceive imprdfion from the converg'd Rays fo much the more like the im- 
preftions on F and D by how much the nearer they approach that 
or this. 

From the confideration of the proprieties of which impreflions,we may 
colleCt thefe Ihort definitions of Colours: That Blue is an imprejjion on ; 
the Retina of an oblique and confus'd pulfc of light,whofe rocakefi part pre¬ 
cedes, and rvbofe jlrongeff follows. And, that Red is an imprejfton on the Re¬ 
tina (f an oblique and confus'dpulfe of light , vehofc JlrongeJl part precedes,and 
whoje weakeft follows. 

Which proprieties^ they have been already manifefted,in the Prifme 
and falling drops of Rain, to be the caufes of the colours there generated, 
may be eafily found to be the efficients alfo of the colours [appearing in 
thin laminated tranfparent bodies? for the explication of which,all this has 
been premifed. - And 
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And that this is fo, a little clafer examination of the rlsnamena and 
the Figure oft he body, by this Hypothecs , will make evident. ' ' 

For firft (as we have already obferved) the laminated body mufi be 
of a determinate thicknefc, that is, it mud not be thinner then mch a de¬ 
terminate quantity 5 for I have always obferv'd, that neer the edge* 
of thofe which are exceeding thin, the colours dilappear, and the part 
grows white} nor rauft it be thicker then another determinate quantity $ 
for I have likewife obfervd, that beyond fuch a thicknefs,no colours ap¬ 
pear'd., but the Plate looked white, between which two determinate 
thicknefles were all the colour’d Rings 5 of which in fame fubftances I 
have found ten or twelve, in others not half fo many, which 1 fuppofo de¬ 
pends much upon the tranfparcncy of the laminated body. Thus though 
the confecutions are the fame in the feumm or the (kin on the top of me¬ 
tals } yet in thofe confecutions the feme colour is notfo often repeated 
as in the confecutions in thin Glafs, or in Sope-water, or any other more 
tranfparentand glutinous liquor ^ for in thefe I haveobferv’d Red Tel- 
lew. Green, Blue, Purple } Red,rel/ow,Green,Blue, rurple * Red,Tel/ow,Greem 
Bine, rurple ; Red, Fellow, See. to fuccced each other,ten or twelve rimes 5 
but in the other more opacous bodies the confecutions will not be half 
fo many. 

And therefore fecondly,the laminated body muft be tranfparent,and 
this I argue from this, that I have not been able to produce any colour 
at all with an epacous body,though never fo thinC And this I ha ve often 
try d, by preffinga fmall Glalmk of Mercury between two fmooth Plates 
of Glafs,Whereby I have reduc'd that body to a much greater thinnefe 
then was requifite to exhibit the colours with a tranfparent body. 

Thirdly,there muft be a eonfiderablc reflecting body adjacent to the 
under or further lide of the lamina or plate .* ) for this 1 al ways found,that 
the greater that refle&ion was, the more vivid were the appearing 
colours. r 6 


From which Obfervations,it is moft evident,that the reflexion from the 
r r °i body is the principal caule of the production of 

thele colours $ which,that it is lo,and how it conduces to that efleft,! (hall 
further explain in the following Figure,which is here described of a very 
jickneis, as if it had been view d through the Mirrofcopc 5 and ’tis 
indeed much thicker than any Microfiope{\ have yet us’d)has been able to 
ihew me thofe colour d plates of Glafs, or Mufiovie-glafs, which I have not 
Wtthout much trouble view’d with it 5 for though I have endeavoured to 
magnihe them as much as the Glades were capable of, y et are they fo ex- 
fu 6 * ,r ¥. t “ ,n 9 that * ^ ave not hitherto been able positively to determine 

FigUrC tllcrcforc 1 here reprefent, is wholy Hy 

thliSL ^ ^ ^ ^ fix ! h Fi g ur c be a frufinm of Mufcovy-glafs, 

twnner toward the end A E, and thicker towards'DF. Lct us firftVp- 

*&• » coming .from the Sun, or lome remote luminous 
|f?~, *° fell •Myu/ji ,on the thinner plate BAE, part therefore » re- 
netted back, by egbd, the firft Suftrfcn’s ; whereby the perpendicular 

L pulfe 
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pulle a b is after refledion propagated by cd, equally remote from 
each other with a b, a b, fo that ag * gc, or bh * hd are either of 
them equal to *rf,asis alfo c c, but the body B AE bring tranfparent,a 
part of the light of rhis Ray is refra&ed in the furface A B, and propa¬ 
gated by g / k_h to the furface E F, whence it is refleded and refracted 
again by the furface A B. So that after two refradions and one rcfiedion, 
there is propagated a kind of fainter Ray e m nf whofe pulfe is not on¬ 
ly weaker by reafbn of .the two refradions in the furface A B, but by rca- 
fonof the time fpent in pafling and.repaffmg between the two furfaces 
AB and EF, ef which is this fainter or weaker pulfe comes behind the 
pulfe c d j fo that hereby (the furfaces A B, and E F being fo neer toge¬ 
ther, that the eye cannot difcriminatc them from one) this confus’d or 
duplicated putfe, whofe ftrongeft part precedes, and whofe weakeft fol¬ 
lows, does produce on the Retina (or the optick^ nerve that covers the 
bottom of the eye) thefenfationofa7e/$W. 

And fecondly, this Tellovp will appear fo ipuch the deeper, by how 
much the further back towards the middle between cd and cd thefpu- 
rious pulfe ef is remov’d, as in 2 where the furface BC being further 
remov’d from E F, the weaker pulfe ef will be nearer to the middle, and 
will make an impreflion on the eye of a Red. 

But thirdly, if the two refleding furfaces be yet further remov’d afun- 
der (as in 3 CD and EF are) then will the weaker pulfe be fo farr 
behind, that it will be more then half the diftance between cd and cd. 
And in this cafe it will rather feem to precede the following ftronger 
pulfe, then to follow the preceding one, and confequently a Blue will be 
generated. And when the weaker pulfe is juft in the middle beween two 
ftrong ones, then is a deep and lovely Purple generated j but when the 
weaker pulfe ef is very neer to cd, then is there generated a Green, 
which will be bluer , or yellower , accordiijg-as the approximate weak pulfe 
docs precede or follow the ftronger. 

Now fourthly, if the thicker Plate chance to be cleft into two thinner 
Plates, as CDFE is divided into two Plates by the furface GH then 
from the corapofition arifing from the three rettedions in the furfaces 
C D, G H, and E F, there will be generated feveral compounded or mixt 
colours, which will be very differing, according as the proportion be¬ 
tween the thickneftes of thole two divided Plates C DH G, and G H F E 
are varied. . ' 

And fifthly, if thefe furfaces C D and F E are further remov’d afunder, 
the weaker pulfe will yet lagg behind much further, and not onely be 
coincident with the fecond, c d , but lagg behind that alfo, andthat fo 
much the more, by how much the thicker the Plate be ^ fo that by de¬ 
grees it will be coincident with the third cd backward alfo, and by de¬ 
grees, as the Plate grows thicker v^ith a fourth, arid fo onward to a fifth, 
fixth, feventh, or eighth $ fo that if there be a thin tranfparent body, that 
from the greateft thinnefs requifite to. produce colours, does, in the man¬ 
ner of a Wedge,by degrees grow to the greateft tfikknefs that a Plate can 
be of,to exhibit a colour by the reflection of Light from fuch a both:,there 
0 (hall 
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(ball be generated feveral confecutions of colours., whofe order from the 
thin end towards the thick, fha 11 b eTcl/oir.Red.rurple, Blue.Crcen -yTe//ow y 
Red y Purple, Bine .Green Tellow.RedyPurple y Blue ,Cr eetr, Tcl/orv&c. aitd thefe 
fooften repeated, as the weaker puHe does lofe paces with its Primary • 
or firih pulfe, and is coincident with a fecond, third, fourth,fifth,fixth.C^c. 
pulfe behind the firft. And this, as it is coincident , or follows from the, • 

J firft Hypothecs I took of colours,fo upon excriment have I found it in mul- 
*'■ titudes of inftances that feem to prove it. Ohe thing which feems of the 
greateft concern in this hypothetic , is'to determine the greateft or leaft 
thicknefs requilite for thefe efiefts, which,;though I have not been, want¬ 
ing in attempting, yet fo exceeding thin are thefe coloured Platcs,and fo. 
imperfeftour Microfcopc.x hat I have not been hitherto fuccelsfull.though- 
if my endeavours fball anfwer my expectations,I (hall hope togratifie the 
curious Reader with fome things more remov’d beyond our reach 
hitherto. 

Thus have I,with as much brevity as I was able, endeavoured to expli¬ 
cate (Hypothetically at leaft) the caufes of the Phenomena. I formerly re¬ 
cited, on the con lid era t ion of which I have been the more particular. 

Firft, becaufe I think thefe ] have newly given are capable of expli¬ 
cating all the Phenomena of colours, not onely of thofe appearing in the 
, Trifme , Water-drop, or Rainbow, and in laminated or plated bodies, but 
of all that are in the world,. whether they be fluid or folid, bodies, whe¬ 
ther in thick or thin, whether tranfparenr, or feemingly opacous, as f 
lhall in the next Obfervation further endeavour to fhew. And fecondly, 
becaufe this being one of the two ornaments of all bodies dilcoverable 
by the fight, whether looked on with, or without a Microfcope , it feem’d 
to deferve (fomewhere in this Tra<ft!> which contains a defeription of the 
Figure and Colour of lome minute bodies) to befomewhat the more in¬ 
timately enquir'd into. 


. \ _ ' * 

Obfcrv. X. Of Metalline, and other real Colours. 

H Aving in the former Difeourfe, from the Fundamental caufe of Co¬ 
lour, made it probable, that there are but two Colours, and fhewn, 
that the Phantafm of Colour is caus’d by the fenfation of the oblique or 
uneven pulfe of Light which is capable of no more varieties than two 
that arife from the twofidesof the oblique pulfe, though each of thofe 
be capable of infinite gradations or degrees (each of them beginning 
from White y and ending the one in the deepeft Scarletor Tel/oit>, the other 
in the deepeft Blue') I (hall in this Section fet down fome Obfervations 
which I have made of other colours, fuch as Metalling powders tinging 
or coloqr d bodies and feveral kinds of tinctures of ting’d liquors, all 
which, together with thofe I treated of in the former Obfervation? will, 
I fuppofe, Comprife the feveral fubjedfs in which colour is obferv’d to 
be inherent,'' and the feveral manners by which it inheres, or is apparent 
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ip them. And here I (hall endeavour to (hew by what compofition all kind 
of compound colours are made, and how there is no colour in the world 
but may be made from the various degrees of thefe two colours, together 
with the intermixtures of Blacl^aod White. j 

And this being (6, as I (hall anon (hew, it feems an evident argument 
to me, that all colours whatfoever, whether in Huid or folid, whether 
in very tranfparent or feemingly cpacous, have the fame efficient caufe 
fome kind of refiravion whereby the Rays that proceed 


to wit 


from fuch bodies, have their pulfe obliquated or confus'd in the manner 
explicated in the former ScSion * that is, a Red is caus'd by a duplicate! 
or confus'd pulfe, whofe ftfongeft pulfe precedes,and a weaker follows: 
and a Blue is caus’d by a confus'd pulfe,where the weaker pulfe precede^ 
and the ftronger follows. And according as thefe are, more or left, or 
varioully mixtand compounded, fo arc the fenfations,awd confequently 
the phantafms of colours diverjified. 

To proceed therefore j I fuppofe, that ail tranfparent colour’d bodies, 
whether fluid or folid, do confift at leaf! of two parts, or two kinds of 
fubftances, the one of a fubftance of a (omewhat differing refraSion from 
the other. That one of thefe fubftances which may be call’d the tinging 
fubftance, does confift of diftinft parts, or particles of a determinate big- 
nefe which are dijjeminated , or ai(pers’d all over the other : That thefe 
particles, if the body be equally and uniformly colour’d, are evenly 
rang’d and difpers’d over the other contiguous body j That where the 
body is deepeft ting’d, there thefe particles are rang’d thickeft j and 
where ’tis but faintly ting’d, they are rang’d much thinner, but uniformly. 
That by the mixture of another body that unites with either of thefe, 
which has a differing refradtion from either of the other, quite differing 
effefts will be produc'd,that is,the confecutions of the confusd pulfes will 
be much of another kind, and confequently produce other fenjations and 
phantafms of colours, and from a Red may turn to a Blue , or from a Blue 
to a Red, See. 

Now, that this may be the better underftood, I (hall endeavour to ex¬ 
plain my meaning a intle more fenfible by a Scheme .* Suppofe we there¬ 
fore in the feventh Figure of the fixth Scheme , that AB CD reprefentsa 
Vefiel holding a ting’d liquor, let 11111 ,&c. be the clear liquor,and let 
the tinging body that ismixt with it be E E, &c. FF, ^f.GG, 

whofe particles (whether round, or fome other determinate 
Figure is little to our purpofe) are firftof a determinate and equal bulkL 
Next, they are rang’d into the form of guincunx, or EqniUterotriangp * 
Ur order,which that probably they are fo,and whythey are fo,I (hall elfe- 
where endeavour to lhew.Tmrdly,thcy are of fuch a nature,as does eithc 
moreeafily or more difficultly tranfmit the Rays of light then the liquor 
if more eafily,a Blue is generated, and if more difficultly, a Red or Scarlet 

Andfirft, let us foppofe the tilling particles to be of a fubftance tha 
docs more impede the Rays of light, wc fhall find that the pulfe 
wave of light mov’d from AD tqB C, will proceed on,through the c 
raining medium by the pulfes or waves K K, L L, MM, NN, OOj I 

bccauft 
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becaufe fcvcral of thcfe Rays that go to the conftitution of thefe pulfes 
will be Hugged or flopped by the tinging particles E,F,G,H 3 therefore 
there (hall be a fecundary and weak puife that (hall follow the Ray, name¬ 
ly P P which will be the weaker; firft, becaufe it has fuffer’d many re¬ 
fractions in the impeding bodyj next, for that the Rays will be a little 
difpersd or confus'd by reafon oftherefrattion in each of the particles, 
whether rounder angular-) and this will be more evident, if we a little 
moreclofely examine any one particular tinging Globule. 

Suppofe we therefore AB in the eighth Fgureof thefixth Scheme 6 to 
reprefent a tinging Globule or particle which has a greater refraCtion than 
the liquor in which it is contain’d : Let C D be a part of the puife of light 
which 1$ propagated through the containing medium-) this puife will be a 
little ftopt or impeded by the Globule , and lb by that time the pulle is 
part to E F that part of it which has been impeded by palling through the 
Globule , will get but to L M ; and fo that puife which has been propa¬ 
gated through the Globule, to wit, L M, NO, P Q,, will always come 
behind the pulfes E F, G H, IK, &c. 

Next, by reafon of the greater impediment in A B, and its Globular Fi¬ 
gure, the Rays that pals through it will be difpers d, and very much fcat- 
tcr'd.Whence C A and D B which before went direil and parallel, will after 
the refraCtion in A B, diverge and lpread by A P, and B CL 5 fo that as the 
Rays do meet with more and mdre of thefe tinging particles in their 
way, by fo much the mote will the puife of light further lagg behind 
the clearer puife, or that which has fewer refrattions, and thence the 
deeper will the colour be, and the fainter the light that is traje&ed 
through it 5 for not onelymany Rays are refleded from the furfaces of 
A B, but thole Rays that get through it are very much dilordered. 

By this Hypohejit there is no one experiment of colour that I have yet 
met withjbutmay be, 1 conceive, very rationably folv d, and perhaps, 
had I time to examine fcvcral particulars requisite to the demonllration 
of it, I might prove it more than probable, for all the experiments about 
the changes and mixings of colours related in the Treatife of Colours, 
publilhedby the Incomparable Mr. Boyle, and multitudes of others which 
I have obferv’d, do lo eafily and naturally tiow from thofe principles,that 
lam very apt to think it probable, that they own them production to no 
other ficundary caufe ; As to inftance in two or three experiments. In the 
twentieth Experiment, this Noble Authour^ las Ihewn that the deep bluijl) 
purple-colour of Violets, may be turn’d irato a Green , by Ale alt vate Salts, 

' and to a Red by acid 5 that is, a Purple conlifts of two colours, a deep Red, 
and a deep Blue $ when the Blue is diluted, or altered, ordeftroyd by 
acid s altsyht Red becomes predominant, but when the Red is dil uted by 
Alcalivate, and the Blue heightned, there is generated a Greeny (ot of a 
Red diluted, is made a Tetiew , and Teliow and Blue make a Green. 

Now, becaufe the JjmrtoUf pulfes which caufe a Red and a Blue, do the 
one follow the clear pulfc^ and the other precede it, it ufually follows, 
that thofe Saline refracting bodies which do dilute the colour of the one, 
do deepen that of the other* And this will be made enanifeft byal- 
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moft all kinds of Purples, and many forts of Greens, both thefe colours 
confiftingofmixt colours 5 for if we fuppofe A and A in the ninth Figure, 
to reprefent two pulfes of clear light, which follow each other at a con¬ 
venient diftance, A A, each of which has a fpurious pulfe preceding it, as .! 
B B. which makes a Blue, and another following it, as C C, which makes a 
Red , the one caus’d by tinging particles that have a greater refradf ion,the ' 
other by others that have a lefs refra&ing quality then the liquor or 
Afenjlruunsm which thefe are diftolv’d, whatfbever liquor does fo alter 
the refra&ion of the one, without altering that of the other part of the 
ting’d liquor, muft needs very much alter the colour of the liquor $ for 
jftherefra&ionof the dijjolvent be increas’d, and the reffa&ionof the 
tinging particles not altered, then will the preceding furious pulfe be 
fhortneaor ftopt, and not out-run the clear pulfe fo much 5 fo that BB 
will become EE, and the Blue be diluted, whereas the other Jpurious 
pulfe which follows will be made to laggmuch more, and be further be* 
hind A A than before, and CC.will become f f and fo the Telloio or 
Red will be heightned. * 

A Salttte liquor thereforc,mixt with another ting’d liquor,may alter the 
colour of it feveral ways, either by altering the reffa&ion of the liquor in 
which the colour fwims: or fecondly by varying the refraftion of the co¬ 
loured particles, by uniting more intimately either with fome particular 
corpufcles of the tinging body, or with all of them, according as it hasa 
congruity to fome more efpecially, or to all alike: or thirdly, by uniting 
and interweaving it felf with fome other body that is already joyn’d 
with the tinging particles, with which fubftance it may have a congruity , 
though it have very little with the particles themfelves: or fourthly, it 
may alter the colour of a ting’d liquor by dif-joyning certjfin particles 
which were before united with the tinging particles, which though they 
were fbmewhat congruous to thefe particles, have yet a greater congruity 
with the newly infus'd Saline ntenjlruum. It may likewife alter the co¬ 
lour by further diflolving the tinging fubftance into fmaller and fmaller 
particles , and fo diluting the colour , or by uniting feveral particles toge¬ 
ther as in precipitations, and fo deepning it, and fome fuch other ways, 
which many experiments and comparifons of differing trials together, 
might eafily inform one of. - 

From thefe Principles applied, may be made out all the varieties 
of colours obfervable, either in liquors, or any other ting’d bodies, with 
great eafe,and I hope intelligible enough, there being nothing in the no¬ 
tion of colour, or in the fuppos’d production,but is very conceivable,and 
may be poffible. | 

The greateft difficulty that I find againft this Hypotkefis, b, that there 
feem to be more diftinft: colours then two, that is, then Yellow and Blue. 
This ObjeCfion is grounded on this rcafon, that there are feveral Reds, 
which diluted , make not a Saffron or pale Yellow, and therefore Red, or 
Scarlet feerns to be a third colour diftinft from a deep degree of Yellow. 

To which I anfwer, thaj Saffron affords us a deep Scarlet tin&ure,which 
may be diluted into as pale a Yellow as any, either by making a weak fo- 
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lutionof the Saffron, by infufing a final! parcel of it into a great quantity 
of liquor, asm fpirit of Wine, or elfe by looking through a very thin 
quantity of the tinfture, and which may be heightn d into the loveHeft 
Starlet, by looking through a very thick body of this tin&urejOr through 
a thinner parcel of it, which is highly impregnated with the tinging body, 
by having had a greater quantity of the Saffron diflolv’d in a ftnailer par¬ 
cel of the liquor. . . . 

Now, though there may be fome particles of other tinging bodies that 
givea lovely Scarlet alfo,which though diluted never fomuch withliqijor, 
or looked on through never fo thin a parcel of ting’d liquor, will not yet 
afford a pale Yellow, but onely a kind of faint Red 5 yet this is no argu¬ 
ment but that thole ting dparticles may have in them the fainted degree of 
YeIlow,thQugh we may be unable to make them exhibit it^F'or that power 
of being diluted depending upon the divilibility of the ting’d body, ifl 
am unable to make the tinging particles fo thin as to exhibit that colour, 
it docs not therefore foliow,that the thing is impoffible to be done 5 now* 
the tinging particles of fome bodies are of fiich a nature, that unlefs there 
be found iome way of comminuting them into lefs bulks then the liquor 
does diflolve them into, all the Rays.that pafs_ through them mud necef 
farily receive a tintture fo deep, as their appropriate refrattions and bulks 
compar’d with the proprieties of the diflolving liquor mud neceffarily 
difpofe them to emprefs, which may perhaps be a pretty deep Yellow, 
or pale Red. 

And that this is not gratis di&um, I fhall add one indance of this kind, 
wherein the thing is mod manifed. 

If you take Blue Smalt , you fhall find, that to afford the deeped Blue, 
which ceteris paribus has the greated particles or fands^ and if you fur¬ 
ther divide, or grind thofe particles on a Grinddone, or porphyry ftone, 
you may by comminuting the fands of it, dilute the Blue into as pale a one 
as you pleafe, which you cannot do by laying the colour thin 3 for where- 
.fbeverany fingle particle is, it exhibits as deep a Blue as the whole mafs. 
Now, there are other Blues, which though never fo much ground, will 
not be diluted by grinding, becaufe confiding of very fmall particles, ve¬ 
ry deeply ting’d,they cannot by grinding be a&uaily feparated into fmal- 
ler particles then the operation of the fire, orYome other diflolving men* 
ftruum^has reduc’d them to already. 

Thus all kind of Metalline colours, whether precipitated , fublimd ', cal* 
cindj or otherwife prepar’d, are hardly chang’d by grinding, as ultra 
marine is not more diluted 3 nor is Vermilion or Red-lead made of a more 
faint colour by grinding 3 for the fmalled particles of thefe which I have 
view’d with my greated Magnify ing-Glafs, if they be well enlightned, ap¬ 
pear very deeply ting’d with their peculiar colours 3 nor, though I have 
magnified ana enlightned the particles exceedingly, could I in many of 
them, perceive them to be tranfparent, or to be whole particles, but the 
fmalled fpecks that I couM find among well ground Vermilion and Red* 
lead , feem’d to be a Red mafs, compounded of a multitude of led and left 
motes, which dicking together,compos’d a bulk, not one tboufand thou- 
fandth part of the fmalled vifible land or mote. _ And 
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And this l find generally in moft AktMli* colours, that though they 
coSift of parts fo exceedingly finaU,yet arc they very deeply ting d,they 
being firpondfrous, and having fuch a mulutude ofterreftrul particles 
throng'dnuoa Uttle room t fothat 'tisdifficult tofind any particle ttant 
3 or refembling a predous ftone, though not unpoffible .5 forI tov« 
obfcrv d divers fiidrlhintogand refple^ent colouriintertn xt with the 
particles of Cinnaber, both natural and artificial, before it hath been 
ground and broken or flaw’dlnto Vermilion: As I have alfo 
K«VUad, and Bife, which makes me fuppofe, that thofe metd/t*e colour 
are by grinding, not onely broken and foamed a&ually into faalW 
pieces, but that they are alfo Haw’d andirufcd ,whence they, for th^ 
Sioft part.become opacous ,like flaw’d Cryftal or G\&,&c. but tor Smalts 
and vtrdituns, I have been able with a Mtcrefcope to perceive their par¬ 
ticles very many of them tranfparcnt. ' , , , 

Now, that the others alfo may be tranfparcnt, though they do not ap- 
pearfo to the Mierofcopejmzy b? made probable by this Experiment: that 
if you take amnttl that is almoft opacous , and grind it very well on 
a Vorpbrry, or Serpentine , the (mall particles will by reafon of theirliaws, 
appear pcrfe#ly op moms $ and that tis the flaws that produce this aptr 
conlheS may be argued from this, that particles of the lame Amrucl much 
thicker if unflaw’d will appear fomewhat tranfparent even to the eyej 
and frdta this alfo, that the moft tranfparent and clear Cryftal, it heated 
in the fire, and then fuddenly quenched, fo that it be'all over Haw d, 
wiU appear opacous and white. 

Anti that the particles of Metalline colours are tranfparent^nay be argu¬ 
ed yet forther from thkthat the Cry ftals,or Vitriols of all Metals,are tranl- 
parent, which fince they confift of metalline as well as faline particles, 
thofe metalline ones mull be tranfparent, which is yet forther conhrm o 
from this, that they have for the moft part, appropriate colours ; to the 
vitriol di Gold is Yellow 5 of Copper,Blue,and fometunes Green* ot Iron, 
green * ofTinn and Lead, a pale Whiter of Silver,a pale Blue, C*c. 

And next,the Solution of all Metals into ntenftruums are much the tame 
with the Vitriols, or Cryftals. It feems therefore very probable, that 
thofe colours which are made by the precipitation of thofe particles out 
of the menfiruums by tranfparcnt precipitating liquors fbould be tranipa* 
rent alfo. Thus Gold precipitates with yl of Tartar, or jpir it of Vr me in¬ 
to a brown Yellow.’ Copper with foirit of Vrine into a Mucous blue, 
which retains its tranfparency. A folution of fublimate {atthe fiuuelr 
luftrious AuthourIlatcly mention’d (hews in his40.Experiment) preripf* 
tales with oyl of Tartar per deliqumm, into an Orange colour’d preci¬ 
pitate \ nor is it left probable, that the calcination of thofe Vitriols py 
the fiie^hould have their particles tranfparent: Thus Saccarum Sattoitt, 
or the Vitriol of Lead by calcination becomes a deep Orange-colour« 
**>*«»,which is a kind of precipitation by fome Salt which proceeds ffan 
the fire * common Vitriol calcin'd, yields a deep Brown Rea, . 

A third Argument, that the particles of Metals are tranfparent, is, that 
being aqd melted with GUIs, they tinge the Glafe with tranfpa- 
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rent colours. Thus the Calx of Silver tinges the Glals on which it is nr 
neal'd with a lovely Yellower Gold colour,e*r. 

And that the parts of Metals are tranfparent, tnay be farther argued 
from the tranfparency of Leaf-gold, which held againft the light, both 
to the naked eye, and the Microfiope , exhibits a deep Green. And 
though I have never feen the other Metals laminated fo thin, that I was 
able to perceive them tranfparent, yet, for Copper and Brafs, if we had 
the fame conveniency for laminating themes we have for Gold,we mighty 
perhaps,through fuch plates or leaves,find very differing degrees of Blue, 
or Green y for it fcenis very probabl e, that thofe Rays that rebound from 
them ting'd, with a dec p Yellow, or pale Red, as from Copper, or with 
a pale Yellow,as from Brafs, have pad through them$ for I cannot con¬ 
ceive how by refle&ion alone thofe Rays can receive a tinfrure, taking 
any Hypothecs extant. 

So that we fee there may a fufficicnt reafon be drawn from thefc m- 
ftances, why thofe colours which we are unable to dilute to thepaleft 
Yellow, or Blue,or Green, are not therefore to be concluded not to be a 
deeper degree of them$ for fuppofing we had a great company of fmall 
Globular euence Bottles,or roundGlafs bubbles.about the bignefs of aWal- 
nut, fill’d each of them with a very deep mixture of Saffron, and that 
cvCry one of them did appear of a deep Scarlet colour, and all of them 
together did exhibit at a diftance, a deep dy'd Scarlet body. It does not 
follow,becaufe after wc havecome nearer to this congeries^ or mals,and di¬ 
vided it into its parts, and examining each of its parts feverally or apart, 
we find them to have much the fame colour with the whole mafs* it docs 
not, I fay, therefore follow, that if we could break thofe Globules fmaller, 
or any other ways come to fee a (mailer or thinner parcel of the ting’d 
liquor that fill’d thofe bubbles 5 that that ting’d liquor mull always appear 
Red, or of a Scarlet hue, (ince if Experiment be made.the quite contrary 
will enfue } for it is capable of being diluted into the paled: Yellow. 

Now,that I might avoid all the Obje&ions of this kind, by exhibiting 
an Experiment that might by ocular proof convince thofe whom other 
reafens would not prevail with, I provided me a Prifmatical Glafi 3 made 
hollow;, juft in the form of a Wedge, fuch asisreprefented in the tenth 
Figure of the fixth Scheme. The two parallelogram (ides A B C D, A B E F, 
which met at a point, were made of the cleared Looking-glaG plates well 
ground and pohfh’d that I could get^thefe were joyn’d with hard cement 
to the triangular (ides, B C E, A D F, which were of Wood $ the Parallels 
gram bale B C E F, likewife was of Wood joyn’d onto the reft with hard 
cement, and the whole Prifmatical Box was exaftly ftopt every where, 
but oncly a little hole near the bafe was left,whereby the Veflel could be 
-fill’d with any liouor, or emptied again at pleafure. 

One of thefc Boxes (for I had two of them) I fill’d with a pretty deep 
tin&ure of Aloes 3 drawn oncly with fair Water, and then dopt the hole 
with a piece of Wax, then,by holding this Wedge againft the Light, and 
looking through it, it was obvious enough to fee the tin&ure of the liquof 
near the edge of the Wedge where it was but very thin, to be a pale but 
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well colour’d Yellow, and further and further from the edge, as the & 
quor grew thicker and thicker,this tin&ure appear'd deeper and deeper* 
£> that near the blunt end,which was feven Indies fromthe edge and three 
Inches and an half thick; it was of a deep and well colour’d Red. Now* 
the dearer and purer this tindhire be, the more lovoly will the deep 
Scarlet be, and the fouler the tinfhire be, the more dirty will the Red 
appear; fo that fome dirty tin&ures have afforded their deeped Red 
much of the colour of burnt Okcr or Sf&mjb brbwn;others as lovely a c<*j 
lour as Vermilion, and fome much brighter; but feveral others, according 
as the tin&urcs were worfe or more foul, exhibited various kinds ofReds, 

^The other ofjhelcWedges, I fill'd with a taoft lovely tinfture of CopJ 
per, drawn from the filings of it,withfpirit of Vrine, and this Wedge held 
as the former againft the Light, afforded all manner of Blues, from the 
fainted to the deepeft,fo that Iwas in good hope by thele two,to have pro¬ 
duc’d all the varieties of colours imaginable 5 for I thought by this means 
to have been able by placing the two Parallelogram fides together, and 
the edges contrary ways,to nave fo mov'd them to and fro one by another^ 
as bv looking through them in feveral places, and through feveralthick- 
nefles, I fhould have compounded, ana confequendy havefcen all thofe 
colours, which by other like compofitions of colours would have enfoed. 

But indeed of meeting with wnat I look’d for, I met with fomewbat 
more admirable; and that was, that I found my (elf utterly unable to foe 
through them when placed both together, though they were tranlparent 
enough when afunder; and though 1 could fee through twice the thickt 
nefi, when both of them were fill’d with the feme colour'd liquors, whe? 
ther both with the Yellow, or both with the Blue, yet when one was fill’d 
with the Yellow, the other with the Bluc^nd both looked through, they 
both appear'd dark, onely when the parts near the tops were look’d 
through, they exhibited Greens, and thofe of very great variety, as I ext 
peded,but the Purples and other colours,I could not by any Beans make, 
whether I endeavour’d to look through them both againft the Sun, or 
whether I plac’d them againft the hole of a darkned room.. 

But notwkhftanding this mif-gheffing, 1 proceeded 00 with my trial id 
a dark room, and having two holes near one another, I was able, by 
placing my Wedges againft them,to mix the ting'd Rays that paft through 
them, ana fell on a Sheet of white Paper held at a convenient dift aacc 
from them as I pleas’d; fo that 1 could make the Paper appear of what 
colour I would Jby varying the thickocffcs of thcWedges^Lna.confequcnt- 
ly the tinware off the Rays that paft through the two holes, and c 
times alfo by varying the Paper, that is,infteed of a white Paper, h< 
a gray, ora black piece of Paper. 

Whence I experimentally found what I had before imagin’d, that 
the varieties ofcolours imaginable are produc’d from feveral d e g rer - 
tbefc two colours, namely, Ydlow and Bide, or the mixture oft 
with light and darknefi, that is, white and black. And all thofe r 1 
infinite varieties which Limners and Painters are able to make bj 
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poandtog thofe feveral colours they lay on their Shels or Palads, are no- 
JJJngelfe, but lome compefitum, made up of feme one or more, or all of 

thefe four. 1 e i 

Now,whereas it may here again be ebjccted 3 thatneither can the Reds 
be made out of the Yellows, added together,or laid on in greater or lefi 
quantity, nbr can the Yellows be made out of the Reds though laid ne* 
ver fo thin $ and as for the addition of White or Black, they do nothing 
but either whiten or darken the colours to which they are added,and not 
at all make them of any other kind of colour: as for inftancc, Vermilion , 
by being temper’d with White Lead, does not at all grow more Yellow, 
but onely there is made a whiter kind of Red. No® does Yellow Okgr 9 
though laid never fo thick, produce the colour of Vermilion , nor though 
it be temper’d with Black, does it at all make a Red 5 nay, though it be 
temper’d with White, it will not afford a fainter kind ofYellow, luch at 
mtjtuui but onely a whiten’d Yellow $ nor will the Blues be diluted or 
deepned after the manner I (peak of, as India? will never afford fb fine a 
Blue M'Ultramarine or B/fe--, nor will it,temper’d with Vtrntilton , ever af¬ 
ford a Green,though each of them be never Co much temper d with white. 

To which I anfwer,that there is a great difference between diluting a 
colour and whitening of it $ for diluting a colour, is to make the colour’d 
parts more thin, fo that the ting’d light, which is made by traje&ing 
thofe ting’d bodies, does not receive lo deep a tin&ure; but whitening 
a colour is onely an intermixing of many clear reflections of light 
among the feme ting’d parts 5 deepning allb, and darkning or blacking a 
colour, are very different $ for deepning a colour, is to make the light 
pafs through a greater quantity of the fame tinging body * and darkning 
or blacking a colour, is onely interposing a multitude of dark or black 
fpots among the feme ting’d parts, or placing the colour in a more faint 
light. 

Firft therefore,a*to the former of thefc operations,that is,diluting and 
deepning, moft of the colours us’d by the Limners and Painters arc in¬ 
capable of, to wit, Vermilion and Red-lead, and O^er, bceauic the ting’d 
pattsarefo exceeding final!, that the moft curious Grindftoncs we have, 
are not able to feparate them into parts actually divided fofmall as the 
ring’d particles arc for looking on the moft cufioufly ground Ver~ 
milieu^ and OJ^er, and Red-lead , 1 could perceive that even thofe fmall 
cerfujclts of the bodies they left/were compounded of many pieces, that 
is, they feetn'd to be fmall pieces compounded of a multitude of lefler 
ting'd parts: each piece feeming almoft like a piece of Red Glafi,or ting’d 
Cryfta! all flaw’d 5 fo that unlefi the Grind ft one could actually divide 
than into (mailer pieces then thofe flaw’d particles were, which com-* 
pounded that ring d mote I could fee with my Microfiope y it would be 
knpoffible to dilute the colour by grinding, which, becaufe the fineft we 
have will not reach to do in Vermilion or ok$r 9 therefore tiiey cannot at 
all, or very hardly be diluted. 

Other colours indeed, whole ting’d particles are fuch as may be made 
(mailer, by grinding their colour, may be diluted. Thus feveral of the 
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Blues may be diluted^ Smalt and Bije ; and ji/afticut, which is Yellow,may 
be made more faint: And even Vermilion it (elf may,-by too much grind* 
ing, be brought to the colour of Red-lead , which is but an Orange colour, 
which is conleft by all to be very much uport the Yellow. Now, though 
perhaps fomewhat of this diluting of Vermilion by overmuch grinding 
may be attributed to the Grindftone, or muller, for th^tfomc oftheif 
parts may be tyorn off and mixt with the colour, yet there feems not ve* 
ry much, for I have done it on a Serpen tine-ftone with a muljer made ofa! 
Pebble, and yet obfcrv’d the lame effe& follow. 

And (econdly, as to the other of thefe operations on colours, that is, 
the deepning of them, Limners and Painters colours are for the moft part! 
alio uncapable. For they being for the moft part of aeons 5 and that opa- 
confncf ’ as I faid before, proceeding from the particles, being very much; 
bawd, unlcls we were able to joyn and re-unite thole flaw’d particles 
again into one piece, we (hall not be able to deepen the colour, which' 
fince we are unable to do with moft of the colours which are by Painters 
accounted opacotu , we are therefore unable to deepen them by adding 
more of the lame kind. 

Butbecaule all thole op aeons colours have two kinds of beams or Rays 
refle&ed from them,that is,Rays unting'd,which arc onely refle&ed from 
the outward furface, without at all penetrating of the body.and ting’dj 
Rays which are reflefted from the inward furfaces or flaws after they 
have differ’d a two-fold refra&ion $ and becaule that tranfparent liquors 
mixt withfuch corpnfcles , do,for the moft part, take off the former kind 
of reflexion 5 therefore thefe colours mixt with Water or Oyl, appear 
much deeper than when dry,for moft part of that white reflc&ion from the 
outward furface is remov’d. Nay, fome of thefe colours are veiy much, 
deepned by the mixture with fome tranfparent liquor, and that becaulej 
they may perhaps get between thofe two flaws, and (b confcquently joyn, 
two or more of thole flaw’d pieces together j but this happens but in a 
very few. 

Now, to (hew that all this is not gratis ditfum, I (hall let down fome 
Experiments which do manifeft thele things to be probable and likely, 
which I have here deliver’d. 

For, firft, if you take any ting'd liquor whatfoever, especially if it be' 
pretty deeply ting’d, and by any means work it into a froth,the congeries 
of that froth (ball feem an opacous body, and appear of the lame colour, 
but much whiter than that of the liquor out of which it is made. For the 
abundance of reflections of the Rays againft thole liirfaces of.the bubble* 
of which the froth conflfts, does fo often rebound the Rays backwards, 
that little or no light can pals through, and con (equently the froth ap¬ 
pears opacous. 

Again, if to any of thele ting’d liquors that will endure the boiling 
there be added a (mall quantity of fiae flower (the parts of which through 
the Aficrofeope are plainly enough to be perceiv’d; to confift of tranfpa¬ 
rent corpnfcles') ana fuffer’d to boyl till it thicken the liquor, the malsof 
the liquor will appear opacous ,and ting’d with the lame colour, but_very 
much whiten’d. 
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Thus, if you take a piece of tranfparent Qlals that- is well colour’d, and 
by heating it, and then quenching .it in Water, you flaw it all over, ' 
it will become opacous, and will exhibit the lame tOlour with which the 
piece is ting’d, but fainter and whiter. 'f 

Or, if you take a Pipe of .this tranfparent Glals. and in the flame of a 
Lamp 5 melt it, and then blow it into very thin bubbles, then break thofe 
* bubbles, and colleX a good'parcel of thofe lamine together in a Paper, 
you lhalJ find that a Imall thicknels of thofe Plates will conftitutean opa¬ 
cous body, and that you may lee through the mals Of Glals before it be 
thus laminated;, above four times the thiqknefs: And befides, they will 
now afford a colour by reflexion as other opacity* (as they are call’d) 
colours will, but much fainter and whiter than that of the Lump or Pipe 
out of which they were made. 

Thusallo,if you take rutty/ and melt it with any tranfparent colour’d 
Glals,it will make it ^ecome an opacous colour'd lump, and to yield a par 
ler and whiter colour than the lump by reflection. 

T he lame thing may be done by a preparation of Antimony , as has been' 
(hewn by the Learned Phyjician , L> C. M. in his Excellent Oblervations 
and Notes on Ner/s Art ofGlafs $ and by this means all tranfparent co¬ 
lours become opacous , or ammels. And though by being ground they lole 
very much of their colour, growing much whiter by realon of the multi¬ 
tude of fingle reflexions from their outward furface, as I Ihew’d afore, 
yet the fire that in the nealing or melting re-unites them, and (erre- 
news thofe Jpurious reflections, removes alfo thofe whitenings of the co¬ 
lour that proceed from them. 

As for the other colours which Painters ufe, which are tranfparent,and 
us’d to varnilh over all other paintintings, tis well enough known that 
the laying on of them thinner or thicker,does very much dilute or deepen 
their colour. 

Painters Colours therefore confifting moft of them of folid particles, 
lb Imall that they cannot be either ye-united into thicker particleyby ’ 
any Art yet known,and confequently cannot be deepned 5 or divided in¬ 
to particles lo fmall as the flaw’d particles that exhibit that colour, much 
lels into lmaller,and conlequently cauuot be diluted 5 It is necellary that 
they which are to imitate all kinds of colours, Ihould have as many de¬ 
grees of each colour as can be procur’d. . : 

And to thispurpole, both Limners and Painters have a very great va¬ 
riety both of Yellows and Blues, befides leveral other colour’d bodies 
that exhibit very compounded colours, fuch asGreensand Purples^ and 
others that are compounded of leveral degrees of Yellow, or; leveral de¬ 
grees of Blue, fometimes unmixt x and fometimes compounded with le¬ 
veral other colour’d bodies. 

The Yellows,' from the paleft to the deepeft Red or Scarlet, which 
has no intermixture of Blue , are pale and deep Majlicvt, Orpament, 
Englijh Okgr., brown Qk&r, Red Lead , utnd Vermilion , burnt Englijb Oker, 
and burnt brown Oker, which laft have a mixture of dark or dirty parts 
* with them, &c. 
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Their Blues arc fcveral kinds of smalts, and Verdituret , arid Bije, and 
Vkr amarine, and Indict, which laft has m 4 ny dirty or dark parts inter! 
mixt with it# 

Their compounded colour'd bodies, as Pin^, and Verdigreje,w\uch are 
Greens, the one a Popingay, the other a Sea-green ; then Xar.which is *1! 
very lovely Purple. f N 

To which may be added their Black and White, which they alfb 
ufuallycall Colours, of each of which they havefevcral kinds, luch a$ 
Bone Blacky made of Ivory burnt in a clofe Vefiel, and Blue Blacky made 
of the fmall coal of Willow, or fome other Wood s and Cullens earth 
which is a kind of brown Black, &c . Their ufual Whites are either ar¬ 
tificial or natural While Lead , the laft of which is the beft they yet have, 
and with the mixing and tempering thefe colours together, arc they ablf 
to make an. imitation of any colour tfhatfoever: Their. Reds or deep 
Yellowy they can dilute by mixing pale Yellows with them, and deepen 
their pale by mixing deeper with them, for it is not with Opacous co¬ 
lours as it is with tranfparent, whereby adding more Y el low to yellow, 
it is deepned, but in opacous diluted. They can whiten any colour by mix¬ 
ing White with it, and darken any colour by mixing Black, or fome dark 
ana dirty colour. And In a word, moft of the colours, or colour’d 
bodies they ufe in Limning and Painting, are fuch, as though mixt with 
any other of their colours, they preferve their own hue, and by beingln 
fach very final parts difpers’d through the other colour’d bodies, they 
both, or altogether reprefent to the eye a compoftum of all y the eye be¬ 
ing unable, by reafon of their fmalnefs, to diftinguifti the peculiarly co¬ 
lour’d particles, but receives them as one intire tompefitum: whereas in 
many of thefe, the Microfcope very eafily diftinguifhes each of the com¬ 
pounding colours diftiruft, and exhibiting irs own colour. 

Thus have I by gently mixing Vermilion and Fife dry, produc’d a very 
fine Purple,or mixt colour,but looking on it with the Microfcope, I could 
eafily diftinguiih both the Red and the Blue particles, which did not at 
all produce the Pbantafino£ Purple. 

To iumtn up all therefore in a word, I have not yet found any folk 
colour d body,that I have yet examin’d, perfe&ly opacous', but thofet 
are leaft tranfparent are Metalline and Mineral bodies, whofe particles \ 
nerally, feeming either to be very finall, or very much flaw’d, app^. 
for the moft part c P a£0HJ 5 though there are very few of them that I have 
look d oh with a Microfcope, that have not very plainly or circumfts 
illy manifefted themfelves tranfparent. t 

And indeed, there feemtobe fo few bodies in the world that arc he 
minimis opacous, that I think one may make k a rational guety, Whetbe 
there be any body abfolutely thus opacous <? For I doubt not at all (and 
have taken notice of very many circumftances that make me of ti* 
that could we very much improve the Microfcope, we might? 
able to fee all thofe bodiesvcry plainly mnfparent, which we now 
tam omty to ghtfi at by circumftances. Nay, the Objeft Gfofles 
yet make ufe of are fuch, that they make many tranfparent bodies to i 

eyei 
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cye,(eeoi apacous through them,which if wc widen the Aperture* little, 
and caft more light on the obje&s, and not charge the Glafle* fo deep, 
will agarn difidofe their tranfparency. 

Now, as for all kinds of colours that are diflblvable in Water,or other 
liquors, there is nothing fo manifeft, as that all rhofe ting’d liquors arc 
transparent ^and many of them arc capable of being diluted and com^ 
pounded or mixt with other colours, and divers of them arc capable of 
being very much chang’d and heightned, and fiit wirh Several kinds of 
Saline menfiruums. Others of them upon compounding, deftroy or vi¬ 
tiate each others colours, and precipitate, or or her wife very much alter 
each otherstinfture. Inrhe true ordering and diluting , and deepning, 
and mixing, and fixing of each of which, confifts one of the greateft my** 
ft cries of the Dyers, of which particulars,becaufe our M/erojcopc affords 
us very little information,! ihall add nothing more at prelenr 5 but onely 
that with a very few tinctures order’d and mixt after certain ways, too 
Jong to be here let down, I have been able to makcan appearance of all 
the various colours imaginable, without at all ufing (he help of Salts , or 
Saline menflruunss to vary them. 

As for the mutation of Colours by Saline menftruuMs, they have ah* 
ready been <0 fully and excellently handled by the lately mention'd In¬ 
comparable Autbcur, that I can add nothi»g,bur that of a multitude of tri- 
alfthat I made, I have found them exactly to agree with his Rules and 
Theories , and though there may be infinite inftances, yet may they be 
reduc’d under a few Heads, and compris'd within a very few Rules. And 
generally I find, that Salsne men fir Hums are mod operative upon thofe 
colours that are Purple, or have fome degree of Purple in them, and up¬ 
on the other colours much left. The furious putfes that compofe which, 
being (as I formerly noted) fo very peer the middle between the true 
ones, that a finall variation throws them both to one fide, 01 both to the 
other, and fo oonfequently mud make a vaft mutation in the formerly ap¬ 
pearing Colour. 


Obfcrv. XI. ^Figures cbfervd in ftnall Sand. 

i . ' 

OAnd generally feeds to be nothing clfe but exceeding fmail Pebbles. 
Oorat leaft fome very ftnall parcels of a bigger ftone , the whiter kind 
feems through the Micrcfcope to conftft of final! transparent pieces of fount 
pellucid body, each of them looking much like a piece of Alum, or Salt 
Gotland this land cf Sand is angled for the moft part irregularly,without 
any certain fhape,and tbe granules of it are for the moft part flaw’d^hough 
amongll* many of them k is not difficult to find fome that are perfetfHy 
JjcaWjd, like a piece of dearOyftal, and divers likewife moft curioufly 
uiapa, much after the manner of the bigger Stitt* of Cryftal, or like the 
fmallDiatnantsI obferv’d in certain FlSs, of which Iffiaft by andbyee* 
ktej which laft particular feeds to argue,that this kinder Sand knot 

made 
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their particles much bigger } thefe, view'd With a Microscope, feem much 
courier and more of aeons fubftahces,and moft of them are of tome irregu¬ 
larly rounded Figures y and though they feem not fo opacom as to the 
naked eye, yet they feem very foul and cloudy, but neither do thefe want 
euriouOy tranfparent, no more than they do regularly figur d and well 

colour’d particles, as I have often found. .. , . " ^ . 1 

There are multitudes of other kinds of Sands, which in many particu¬ 
lars, plainly enough difeoverable by the Microfcope, differ both from thefc 
laft mention’d kinds of Sands, and from one another .‘there Teeming to bd 
is great variety of Sands,as there is of Stones. And as amongft Stones fome 
are call’d precious from their excellency, fo alfo arc there Sands which 
deferve the lame Epithite for their beauty; for viewing a fmall parcel of 
Ea/l-India Sand (which was given me by my highly honoured friend, Mr. 
Darnel ColvoaU ) and, fince that, another parcel, much of the lame kind. 
I found feveral of them, both very tranfparent like precious Stones, and 
regularly figur'd like Cryftal, Cornijb Diamants,fome Rubies, &c. and 
alto ting'd with very lively and deep colours, like Rnbys,Sapbyrs , Eme¬ 
ralds^ &c. Thefe kinds of granulsl nave often found alio in Englijh Sand. 
And 'tis cafieto make fuch a counterfeit Sand with deeply ting’d Glals, 
Enamels and Painters colours. 

It were endlefs to deferibe the multitudes of Figures I have met with 
in thefe kind of minute bodies, fuch as Spherical^Oval,Pyramidal , Comcal, 
Pri/maticaly of each of which kinds I have taken notice. 

But amongft many others, I met with none more obfervable than this 
pretty Shell (deferibed in the Figure X. of the fifth Scheme) which, 
thou gh as it was light on by chance, dcfcrv d to have been omitted (I 
be ing unable to dire& any one to find the like) yet forks rarity was it not 
inconfiderable, efpccially upon the account of the information it mat 
afford us. For by it we have a very pood inftancc of the curfofity of Nar 
ture in another kind of Animals which are, remov d, by rcalbn of their 
minutcncls,beyond the reach of our eyes, lb that as there are feveral forts 
of Infefrs, as Mites, and others^) fmall as not yet to have had any names k 
(fome of which I lhall afterwards doferibe) and fmall Fifties, as Leeches 
in Vineger 5 and final vegetables, as Mob, and Rofc-Leave-plants * arid 
finall Mufhroms, asmould: foare there, it feems, fmall Shel-filh liker 
wife, Nature lbewing her curiolity in every Tribe of Anim 4 s } Vege¬ 
tables, and Minerals, . i 

I was trying feveral (mall and fmgle Magnifying Clafles, "and tafually 
viewing a parcel of white Sand, when I perceiv’d one of the grains exa&ly 
Dup’d and wreath’d like a Shell, but endeavouring to diftiaguilh it with 
naked eyedt was fo very fmall,that I was fain again to makeufeof 




the reft of the granules of Sand,and found it afterwards to aDpear to 
naked eye ap exceeding final! white (po4 no bigger than the point 
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Pin. A^rwads I view'd it every way with a better Afhrofiofejnd found 
it on both fides, and edge* ways, to rdemble the Shell eta (mall Water * 
0^1 w jth a flat ff>iial Shell: it bad twelve wreathirrgs, a, b, d, e^Ztsa 
all very proportionably growing one Ids than another toward the 
middle or center of the Shell, where there was a very finali round white 
fa*. 1 could not certainly difcover whether the Snelf were hollow or 
not but it {eem’d fill'd with fcmewhat, and tit probable that it might 
be ptt^iffd as other larger Shels often are, fucha* arc mentioddinthe 
feventeenth Olfirvatiou. ___gg;__• ' ■. 

. '.”—r~— 


Obferv. XII. Gravel inVrine. 


I Have often oblcrvd the Send or Gravel of Urine! Mich Gretna lobe 
a tartareous fubftance, generated out of a Saline and a terrefirial fob- 
fiance nryftallitd together, in the form of Tartar , ibmetimes flicking to 
the fides of the Vnual , but for the moft part finking to the bottom, and 
there lying in the form of coorfe common Sand, theic, through the JIG- 
crop eft) appear to be a company of final! bodies, partly tranfparent, and 
partly opacous, fome White, lbmc Yellow, fome Red, others of more 
brown and dulkie colours. 

The Figure of them is for the mod part flat, in the manner of Slats, or 
fuch like plated Stones,that is,each of them item to be made up of feve- 
ral other thinner Plates, much like A/trjcovte Glafs ,or Euglijh SparrjQ the 
laft of which, the white plated Gravel feemj moft likely $ for they fewn 
not onely plated like that, but their fides lb ap’d alio into Rhombs, Rhouo- 
beads,2nd ibmetimes into Re 3 angles and/.Their bignefs and Figure 
may be iecn in the fecond Figure of the fixth F/*/c,which reprdents about 
a dozen of them lying upon a plate ABC D,fohie of which, as a , b , r, d, 
feem'd more regular than the reft, and e, which was a fmall one, ftido- 
ingon the top of another, was a perfedt Rhomboeid on the top, and had 
four Re&angular fides. 

The line E which wa9 the meaforeof the AHcrofcope , is A part of an 
Englifb Inch, fo that the greateft bredth of any of them, exceeded not 
>U part of an Inch. 

Putting theft: into feveral liquors, I found Opl of Vitriol , Spirit of 
-i*w*e,and feveral other Saline mcujlruums to difiolve them5 and the fim 
ofthefc in left than a minute without Ebullition ,Water,and feveral other 
liquors, had no fodden operation upon them. Thi* I mention, becaufe 


tnoic liquors tnat diuojve them,tint make them very white, not initiating4 
but rather re&ifying their Figure, and thereby make them afford a very 
pretty objed for the Aficrofeope. 

How great an advantage it would be to fuch as are troubled with the 
l ^ ome menjfruuuetivn might diftolve them without hurting 

dm Bladdery eafily imagmd, fince fome injeUious made of fuch bodies 
might likewife diftolvetfif ftone, which feems much of the feme nature. 

N ' It 
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It may therefore, perhaps, be worthy fome Phyficians enquiry, whether 
there may not be fbmething roixt with the Urine in which theGn^ 
or Stone lies, which may agam make it diifolve it, the firft of which fcfm 
by it s regular Figures to have been fometimes CrjftaUizd put of it. 
whether this CryjlaUization be made in the manner as Alnm y Peterficc.fa 
cryfiallized out ofa cooling liquor, in which, by boy ling, they have fog 
diffolv'd, or whether it be made in the manner of Tartarum VitrioUt^ 
that is, by the Coalition of an acid and a Sulphureous fubftance, it 
not impoffible,but that the liquor it dies in,may be a g a in ma d e a. dif 1 
of ir. But leaving thefe inquiries to Phyficians or Chymifts, to 
it does more properly belong, 1 fhall proceed. 



Obforv. X111. Of the f mil Diamants, or Sparks in 

C Hancing to break a Flint ftone in pieces, I found within it act 
cavity all crufted over with a very pretty candied fubftance, 
of the parts of which, upon changing the pofture of the Stone, in ref 
of the Incident light, exhibited a number of fmall, but very vividly 
fieXions, and having made ufe of my JMuroJcope , I could perceive 
Whole furface of that cavity to be all befet with a multitude of link 
Cryfialine or Adamantine bodies, lb curioully fhap’d, that it afforded l 
not unpleafing object. 

Having confidcred thofe vivid repercufjions of light,I found them tobe 
made partly from the plain external furface of thefe regularly figured 
bodies (which afforded the vivid reflexions) and partly to be made 
from within the fbmewhat pellucid body, that is,from fome furface of the 
body,oppofite to that fuperficies of it which was next the eye. 

And becaufe thefe bodies were fo fmall, that I could not well come to 
snake Experiments and Examinations of them, I provided me fevcnl 
final! flirim of Cryfrals or Uiamants, found in great quantities in Com 
wall.znA are therefore commonly called Cornijb Diamante : thefe being 
very pellucid , and growing in a hollow cavity of a Rock (as I have been 
feveral times informed by thofe that have obfcrv d them) much after tin 
fame manner as thefe do in the Flinty and having bcfidcs their outward 
furface very regularly fhap'd, retaining very near the fame Figures with 
fome of thofe I obferv’d in the other, became a convenient help to me for 
the Examination of the proprieties of thofe kinds of bodies.. ' . 

And firft for the Reflections , in thefe I found it very obfervablc, 1 
the brighteft rcfleXions of light proceeded from within thcpel/ucidbodj 
that is, that the Rays admitted through die ptHttcid fubftance in th 
;out on the oppofite fide, were by the contiguous and ftrongj 
[furfaceof the Air very vividly reocXed, fothat more Rays wer 
d to the eye by this furface, tbough the Ray in entring and gc * 
the Crvftal had fuffer’d a double refraXioo, than these were 
forfcce of the Glafi where the Ray h *4 fufe'd no rc 
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And that this was the furfacc of the Alt that gavdfo vivid a re-peocuf 
fat l try’d hy this means. I funk half of a prta in. Water, fo that only 
Water was contiguous to the under furtace, and then the internal re¬ 
flexion was £> exceedingly faint, that it was fcarce difcernable. Again, 

I try’d to alter this vivid refleXion by keeping off Air, with a body 
not fluid, and that was by rubbing and holding m finger very hard 
againft the,under fur&ce, lo as in ‘many places the pulp of ray fipger did 
touch the Glafs, without any interjacent aur between * then obferving the 
refleXion, I found^hat wherefoever ray hngeror Ikin toucht the furfacc, 
Tram that part there was no reflection, but in the little furrows or creaies 
of my Ikin, where there remain’d little final! lines of air/rora them was. 
return’d a very vivid refleXion as before. I try'd ftirthcnby making the 
fiirface of very pure Quickfilver to be contiguous to the under furface 
of this pellucid body, and then the rtfleXion from that was fo exceeding 
ly more vivid than from the air, as the refleXion from air was than 
the refleXion from the Water* from all which trials I plainly Gw, that 
the ftrong refltXing air was the caufe of this Thnnotnenon. 

And this agrees very well with the Hypothecs of light and Vcllucid bo¬ 
dies which I have mention’d in the description of Mufcovy-glafi\ for we 
there fuppofe Glafs to be a wed/ton,which does leis refill the pulfe of light, 
and confequently,that mod of the Rays incident on it enter into it,andare 
refraXed towards the perpendicular * whereas the air I fuppole to be a 
body that does more refill it, and confequcntly more are re-percufi'd then 
do enter it: the lame kind of trials have I made, with Cryflalline CU% 
with drops of fluid bodies, and feveral other ways,which do all feem to 
agree very exaXfy with this Theory. So that from this Principle well cfla-' 
bmh’d, we may. deduce feverall Corollaries not unworthy obfervation. 

And the full is, that it plainly appears by this, that the produXion of 
the Rainbow is as much to be aferioed to the refleXion of the concave 
furface of the air, as to the refraXion of the Globular drops: this will be 
. evidently manifell by thefe Experiments, if you foliate that part of a 
daft-ball that is to refleX an/rwy as in the Cartefan Experiment, above 
mention’d, the reflcXions will be abundantly more ffrong, and the co¬ 
lours more vivid: and if that part of the furface be touch’d with Watet, 
fcarce affords any fcnlible colour at all. 

Next we learn, that the great reafon why pellucid bodies beaten 1mall 
are white, is from the multitude of refleXions, not from the particles of 
the body, but from the contiguous furface of the air. And this is evident^ 
ly manifefled, by filling the Interjlitia of thole powder’d bodies with 
Water, wheetby their whitenefs prefently difappears. From the fame 
rcafon proceeds the whiteneftof many kinds of Sands, which in the Mi~ 
erdcope appear to be made up of a multitude of \\ti\e pellucid bodies, 
whole bnghteft refleXions may by the Microfiope be plainly perceiv'd 
to come from their internal furfaces * and much of the whitenefs of it mar 
be defttoy’d by the afiiifion of fair Water to be contiguous to thofi: 
fiiifacct. 

The whiteoeft alfoof froth, is for the raofr part to be afor Ibed to the 

N 2 refleXion 
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reflexion of the light from the furface of the air within the Bubbfes^md 
very little to the reflection from the furface of the Water it feif: for this 
iaft reflexion does not return a quarter fo many Rays, as that which W 
made from the furface of the air,as I have certainly found by a multitude 
of Obfervations and Experiments. 

The whitenefs of Linnen, Paper, 5 / 74 , &c. proceeds much from the 
fame reafon, as the Microfcope will eafily difcoveryfor the Paper is made 
up of an abundance oipellucid bodies, whfeh afford a very plentifull rd^ 
Heftion from within, that is, from the concave furface of the aircontiguff 
ous to its component particles , wherefore by the affufion ofWater, Oyl, 
Tallow 3 Turpentine 5 ^."all thole reflexions are made more faint.and the 
beams of light are fufler’d to tra jeX 8c run through the Paper more freely. 

Hence further we may learn the reafon of the whitenefr of many bo¬ 
dies, and by what means they may be in part mad epellncid': As white 
Marble for inftance, for this body is compofed of a pellucid body ex¬ 
ceedingly flaw’d, that is, there are abundance of thin, and very fine 
cracks or chinks amongft the multitude of particles of the body,that con-* 
tain in them fmall parcels of air,which do lo re-percufc and drive back the 
penetrating beams, that they cannot enter very deep wirhin that body, 
which the Microfcope does plainly inform us to be made up of a Congeriet 
ok pellucid particles. And I further found it fomewhat more evidently by 
fbme attempts I made towards the making tranfparent Marble, for by 
heating the Stone a little, and (baking it in Oyl, Turpentine, Oyl ofTur¬ 
pentine, &c, I found that I was able to fee much deeper into the body of 
Marble then before $ and one trial, which was not with an unXuous mb- 
ftance,fucceeded better than the reft, of w hich, when I have a better op¬ 
portunity, I (hall make further trial. • 

This alfo gives us a probable reafon of the fo much admired Pheno¬ 
mena of the Oculus Mundi , an Oval ftone, which commonly looks like 
white Afabafter, but being laid a certain time in Water, it grovtspcl/ucid, 
and tranfparent, andbemg fuflfer’d to lie again dry, it by degrees lofes 
that tranlparency, and becomes white as before. For the Stone being bf 
a hollow Ipongie nature, has in the firft and laft of thefe appearances, ^11 
thole pores fill’d with the obtunding and refleXing air * whereas in |ht 
fecond, all thofe pores are fill’d with a medium'that has much the lame 
refraXion with the particles of the Stone, and therefore thole two being 
contiguous , make,as twere, one continued medium, of which more is find 
in the 15. Obfervation. ' : 

There are a multitude of other Phenomena,that are produc’d from tl 
fame Principje^whichasithas hot been taken noticejjLb^ihy yet tha 
know, fo I think, upon more diligent obfervation, will it not be round t! 
Jeaft confiderable. But I have here onely time to hint Hypothefes, andt 
to profecute them fo fully as I could wilh 5 many of them having a V 
extent in the produXion of a multitude of Phaqomena, which have * 
by others,either not attempted to be explain’d, or elfe attributed to 
other caufe than what I have affign’d, and perhaps than the right * 
therefore Ilhall leave this to the profecution offuch as have tngpk leiittfe 

1 .offer 
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onely before I leave If, T muft not pretermit tohinr,rhat by this Prfo* 
ciple, multitudes of the Phan omen a of the air,as about' Mifts, Cloudy Me¬ 
teors^ Haloetjk e. are nioftplainly and (perhaps) truly explicable* multi¬ 
tudes aHoofthe PhtWntttia in colour'd bodies* iasiiquors, &t. are de- 
ducible from it. ,l ' j • f " i/I » 

And from this I dial! proceed to a fecond corifiderabfe Phanotrienon 
Which thefe DiamantVexhibir, dnd'that is the regularity of their Fgwrc y 
which is a propriety ndt lefsgeneral than the former 5 It comprifing with** , 
in its extent, all kinds of Metals, all kinds of Minerals, moft Tree ionsftoaes, 
all kinds of Salts, multitudes o{ Earths ,2nd almoft all kinds of fluid bodies* 
And this is another propiety, which, - though a little fuperficially taken 
notice of by feme, hasndt, that 1 kifow, been fomuch as attempted to 
be explicated by any. 

Thispropriety of bodies,asl think It the moft worthy, andnext in or¬ 
der to be confider’d after the contemplation of the Globular Figure, fo 
have I long had a d dire as wellas a determination to have profecuted it if I 
* had had an opportunity,having long fince propos’d to my felf the method 
of my enquiry therein, it containing all the allurements that I thihkany 
enquiry is capable of: Ft>r,firft I take it to proceed from the molt fimpfe 
principle that any kind of form can come from, next the Globular , Which 
was therefore the firft I fet upon, and what I have therein perform’d, I 
leave the Judicious Render to determine. For as that form proceeded 
from a propiety of fluid bodies, which I have ca 1 I’d Congrmty, or Imon~ 

gruity } fo I think, had I time and opportunity, [ could make probable* 

that all thefe Tegular Figures that are fo confpicuoufly various and curi¬ 
ous, and do fo adorn and beautifie fuch multitudes of bodies, as f have 
above hinted,arifeonely from three orfour fevcral pofitions or poftures 
of Globular particles,and thofe the moft plain,obvious, and ncceflary con¬ 
junctions of fuch figur’d particles that are pcfiible, fothat fuppoting fuch 
and foch plain and obvious caufes concurring the coagulating particles 
ffluft neceflarily compofe a body of fuch a determinate regular Figure* 
and no other 3 and this with as much neceflity and obvloufnefs as a fluid 
body cncompaft with a Heterogeneous fluid muft Be protruded into a 
Spherule or Globe. And this I have adocnlutn demonftated with a com¬ 
pany of bullets,and fofcie few other very fimplc bodies} fo that there was 
not any regular Figure,which I have hitherto met withall, of any of thofe 
bodies that I have above named, that I could not witbthe competition of 
bullet^ or globules, and one or two other bodies, imitate, even almoft 
fey (baking them together. And thus for inftance may we find that the 
Globular bullets will ofthemfelves,if put on an inclining plaimfo that they 
matron together, naturally run into a triangular order, tompofingall 
the variety of figures that can be imagin’d to be made out of £quilatirdl 
triangles ^antj.fuch will you find,upon trial,all thefurfacesof Mum>vobt 
compos d of: For three bullets lying on a plain, as clofe to one anothef as 
they can compofe an aquilatero-tri angular form, as in A in the /'scheme. 

It a fourth be joyn’d to them on cither fide as clofely asit can, they four 
compofe the molt regular Rhombus conning of two a <jhi lateral triastgles^ 

as 
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as B. If* fifth be joynd to thcmon cither fide in as clofe a pofitioa asit 
ctUj which is the propriety of theT«/»r«,it makes a Trapezium, or four- 
fided Figure, two ofwhofe angles are no. and two 60. degrees, as C, 
If a fixth be added, asbefore, either it makes jin xquiUteral triable, a$D, 
ora Rhomboeid, as E,or an Hex-angular Figure ,as F, which is com¬ 
pos’d of two primary Rhombes. If a leventh be added, it makes either 
an dquHatero-hexagonal Figure, as G, or fome kind of fix-fided Fi* 
gure, as H, or L And though there be never fo many placed together, 
they may be rang’d into fome of thefe lately mentioned Figures, all the 
angles of which will be either 60. degrees, or no. as the figure K. 
vr£ch is an aguiaugular hexagonal Figure is compounded of 12. Globules , 
or maybe of 25, or 2 7, or ^6, or 42, &c. and by thefe kinds of texture, 
or pontion of globular bodics,may you find out all the variety of regular 
(hapes, into which the fmooth furtaces of Alum are form'd; as upon ex¬ 
amination any one may eafily find 3 nor does it hold only in luperficies,but 
infolidity alfo, for it’s obvious that a fourth Globule laid upon the third in 
this texture, compofes a regular Tetrahedron , ’which is a very ufoal Figure 
of the Cryftats of Alum. And (to haften) there is no one Figure into which 
Alum is obferv'd to be cryftallized, but may by this texture of Globules 
be imitated, and by no other. 

I could infiance alfo in the Figure of Sea-felt 9 zud Sal-gem 9 that it is-com- 
pos’d of a texture of Globules , placed in a cubical form, as L, and that all 
the Figures ofthofe Salts may be imitated by this texture of Globules 9 znd 
by no other whatfoever. And that the forms of Vitriol and of Salt-Peter 9 
as alfo of CryflalyHore-froflj &c. are compounded of thefe two textures, 
but modulated by certain proprieties: But I have hot here time to in- 
fift upon, as I have not neither to ihew by what means Globules come to 
be thus context, and what thofe Globules are, and many other particulars 
requifite to a full and intelligible explication of this propriety of bodies. 
Nor have I hitherto found indeed an opportunity of profccuting the in¬ 
quiry fo fhrr as I defign d 3 nor do I know when I may, it requiring abun¬ 
dance of time, and a great deal of afiifiancc to go through with what I 
defignd 3 the model ofwhich was this; 

Furft,to get as exafi and foil a collefiion as I could, of all the differing 
kinds of Geometrical figur’d bodies, fome three os four feveral bodies of 
each kind. 

Secondly, with them to get as exacf a Hifiory as pofiibly I could leajf 
of their places of Generation or finding, aod to enquire after as many 
drcumftances that tended to the Illufirating of this Enquiry, as pofiibly 
Icouldobferve. 

Thirdly, to make as many trials as upon experience I could find re- 
quifite.in Diflolutions and Coagulations of feveral cryftallizing Salts ${for 
the needfoll fofirufiion and information in this Enquiry. 

Fourthly, to make feveral trials on divers other bodies, as Metals 
Minerals, and Stones, by difiolving them fo feveral Mtujmmms, and 
cryftaiizing them, to fee what Figures would arife from thofe feveral 

CfMpofkuWtS. 

Fifthly, 
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. Fitfthly, to make Competitions and Cbagulations of fevetal Salts ttf- 
gethcr into the fame mate, to obferve of what Figure the pnodufr of 
them would be 5 and in all, to note as many circumfhnces as 1 fhoUld 
•judge conducive to my Enquiry. 

Sixthly, to enquire the clofenefs. or rarity, of the texture of tjiefe bo¬ 
dies, by examining their gravity , and their refraftibn, &t: 1 ^ 

Seventhly, to enquire particularly what operations the fire has upon 
leveral kinds of Salts, what changes it caufes in their Figures, Textures, 
or Energies. 

Eighthly, to examine their manner of diflolution, or a&ing Upoftthofe 
bodies difioluble in them $ The texture ofthofe bodies before and aftet 
the procefs. And this for the Hiftory. 

Next for the Solution, To have examin’d by what, and how many 
means, fiich and fuch Figures, actions and ctfedb could be produc'd 
pofiiblyi 

And Iaflly, from all circumftances well weigh’d,! Ihould have endea¬ 
voured to have fhewn which of them was moft likely, and (ifthe infer- 1 
mationsby thefe Enquiries would have born it) to have demonftrated 
which of them it muft be, and was. 

But to proceed. As I believe it next to the Globular the tnoft hmple ^ 
fo do I, in the fecond place, judge it not lefs pledfant} for that which 
makes an Enquiry pleafanr, are, nrfV a noble JrrventMm that promiles to 
crown the fuccefsfull endeavour} and fuch muft certainly the knowledge 
of the efficient and concurrent caufes of all thefe curious Geometrical 
Figures be,which lias made the Philofophers hitherto to conclude nature 
in thefe thingsyfoplay^the^eometrician, according to that faying of 
Plato, ‘o 0-Jf Or next, a great variety of matter in theEnqui* 

ry $ and here we meet with nothing lefs than the Mathetuaticks of nature, 
having every day a new Figtire to contemplate,or a variation of the fame 
in another body. 

Which do afford us a third thing, which will yet more fweeten the En¬ 
quiry,and that is,a multitude of information $ wc are not fo much to grope 
in the dark, as in moft other Enquiries, where the Invcntunt is great $ for 
having fuch a multitude of inftaqces to compare, and fuch eaficwaysof 
generating,or compounding and of deftroying theform 3 as in t he Solution 
and Cryftalligation of Salts, we cannot but learn plentiful! information to 
proceed by. And this will further appear from'theuniverfalityofthe 
Principle which Nature has made ufe of almoff in all inanimate bodies. 
And therefore, as the contemplation of them all conduces to the know¬ 
ing of any one 5 fo from a Scientiftcal knowledge of any one docs fellow 
the fame of all, and every one. ;/ * 

-And fourthly, for the ufefulnefs of this knowledge, When acquir'd, 
certainly none can doubt, that Confiders that it caries us a ftep for¬ 
ward into the Labirinrh of Nature, in the right Way towards the end 
we propofe our felves in all Philosophical Enquiries. So that know¬ 
ing what is the form of Inanimate on Mineral bodies, we fhall be the 
better able to proceed in our next Enquiry after foe forms of Vegeta¬ 
tive 
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«tve bodies h and laft of all, of Animate ones, that feeming tobe the 
lagbeft ftep of naturalknowlcdge that the ©ind of mao is capabteof f 


/ 



: f 

Obferv. XIV. Of feveral kindes of frozen Figures. 


I Have very often in a Morning, when there has been a great hoor-frefl, 
with an indifferently magnifying Microfcope , obferv’d thfc finali Stirin, 
or Cryftajline beard, which then ufually covers the face ofmofi bodies 
that lie open to the cold air, and found them to be generally HejcaufrUr 
prijmatical bodies, much like the long Cryftals of Salt-peter, faveonely 
that the ends of them were differing: for whereas thofe of Nitre are for 
the moft part pyramidal, being terminated either in a point or edge5 
thefe of Froft were hollow, and the cavity in fome feem d pretty deep, 
and this cavity was the more plainly to be fecn, becaufc ufually one or 
other of the nx parallelogram fides was wanting, or atleaftmuch fhorter 
thenthereft. 

But this was onely the Figure of the Bearded bear-froji } and as for the 
particles of other kinds of hoar-frofis , they feem'd for the moft part irre¬ 
g ular , or of no certain‘Figure. Nay, the parts of thofe curious branch¬ 
ings, or vertices that ufually in cold weather tarnifh the furface of 
Cafe, appear through the Micropope very rude and unfhapen, as do 
mqft other kinds of frozen Figures, which to the naked eye feem exceed¬ 
ing neat and curious, fuch as the Figures of Snow, frozen Vrine, Hail , 
feveral Figures frozen in common Water, &c. Some Obfer various of each 
of which l (hall hereunto annex, becaufc if well confider’d and ex- 
ami’nd, they may, perhaps, prove very infoufrive for the finding out of 
what I have endeavoured in the preceding Obfervation to (hew, to be 
(next the Globular Figure which is caus'd by congruity , as I hope I have 
made probable in the fixth Obfervation) the mofr nmple and plain opera¬ 
tion of Nature, of which, notwithftanding wc are yet ignorant. 


I. 

Several Obfervabks in the fix-branched Figures firm'donlbtfur * 
ficecfVrwebyfreezpg. 

Stbm. t. i The Figures were all frozen almoft even with the furface of the 
». Urine in the VcfleL but the bigger ftems were a little prominent above 
that furface, and the parts of tnofe ftems which were neareft the center 
* , (#) werebiggeft above the furface. 

2 I have ooferv'd feveral kinds of thefe Figures, fome fmailer, no big* 
ger then a Two-pence, others fo bigg, that I have bv mcafure found one 
pf its ftems or branches above four foot long j ana of thefe, fome were 
pretty round, having all their branches pretty ncer alike , other bf them 
were more extended towards ono fide, as ufually thofe very large ones 
‘ were', 
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were, which I have obfcrv’d in Ditches which have been full oflbal 

water. ' A 

3 None of all thefe figures I have yet takenrnoticeof, had any regu¬ 
lar position in refpefrof one another, or of the (ides of the Vefiel} oof 
did 1 find any of them equally to exa&nefi extended every \s^y 

the center 4 . ' 'T 

4 Where ever there was a center,the branchings from it, ab^ac^ad, 
ae } afo ag, were never fewer, or more then fix, which ufiially cosrcurrd, 
or met one another very neer in the lame point or center, a $ thou^hf^ 
oftentimes tior exadcly , and were enclin’d to each other by an angle, of ' 
very neer fixty degrees, I lay, very neer, fae£aufe, though having' en¬ 
deavoured to mealure them the moft acurately I was able, with the 
largeft Compares I had. I could not find aay fenfible variation from that 
mealure, yet the whole fix-branched Figure Teeming to compofe a fblid 
angle, they mull n^cellarily be fomevvhat lefs. 

5 The middle lines or hems of thefe branches, a b, a c, a d, a e, a frag, 
feem’d fomewhat whiter, and a little higher then any of the intermediate 
branchings of thefe Figures $ and the center a, was the moft prominent 
part of the whole Figure, feemirig the apex of a folid angle or pyramid, 
each of the fix plains beinga little enclin’d below the lurfece of the Vrin. 

6 The lateral branchings ifiuing out of the great ones, fuch as o p, 
m y, See. were each of them inclin’d to the great ones, by the fame angle 
of about fixty degreesjas the great ones were one to another, and always 
the bigger branchings were prominent above the lels, and the Ids above 
the leuft, by proportionate gradations. 

. 7 The lateral branches fhooting out of the great ones, went all of them 
from the center, and each of them was parallel to that great branch, next 
to which it lay \ fb that as all the branches on one fide were parallel to 
one another, fb were they all of them to the approximate great branch, 
as P °» $ r , a* they were parallel to each other,and (hot from the center, 

(o were they parallel alio to the great branch a b. 

8 Some of the firms of the fix branches proceeded ftraight, and of a 
thicknefs th'at gradually grew fharper towards the end, as ag. 

9 Others, ofthe firms of thofe branches grew bigger and knotty to¬ 
wards the middle, and the branches alfo as well as ftems, from Cylinders 
grew into Plates, in a moft admirable and curious order, fb exceeding sc- 
gular and delicate, as nothing could be more, as is vifible in a b, a c, a d y 
a e i a fs but towards the end of fbmc of thefe ftems, they began again to 
grow (mailer and to recover their former branchings, as about 4*od *• 

10 Many of the lateral branches had collateral branches (if I may fb 

call them) as q m had many fuch as f f, and moft of thofe again fisJb- 
*™*£T*A 93 vn> j ar, d thefe again had others left, which one may caliZa- 
teroptbeouateral , and thefe again others, and they others, <£r. in gre ater 
Figures. ■ J ? 

11 hf branchings of the main Stems joyn'd not together by any re¬ 
gular fine,nor did one fide of the one lie over the other fide of the other, 
but the fmall collateral and Jitbcollateral branches did lie at top of one 

O another 
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another according to a certain order or method, which I always obferv’d 
to be this. 9 

12 That fide of a collateral or fob collateral, &c. branch, lay over the 
fide of the approximate (as the feathers in the wing of a Bird) whole 
branchings proceeded parallel to the laft biggeft ftem from which ^ 
fprung,and not to the biggeft ftem of all, unlefs that were a fecond ftcip 
backwards. 

13 This rule that held in the branchings of the Sex angular Figure held 
alfo in the branchings of any other great or finall ftem, though it did 
not proceed from a center. 

ij. The exattnefi and curiofity of the figuration of thefe branches, 
was in every particular lb tranfeendent, that I judge it almoft impoffiblc 
for humane art to imitate. 

15 Tailing feveral^leer pieces of this Icc , I could not find any Vrith 
ohs talle in them, but thole few I tailed, feem’d as snjipid as water. J 

16 A figuration lomewhat like this, though indeed in Ibrae particu* 
Jars much more curious, I have fev era 1 times oblerv’d in regulus mar tit 
fiedatus , but with this difference, that all the ftemsand branchings are 
bended in a moll excellent and regular order, whereas in Ice the Items 
and branchings are ftreight, but in all other particulars it agrees with 
this, and feems indeed nothing but one of thele ftars,or branched Figures 
frozen on Vrine , diftorted, or wreathed a little, with a certain propor¬ 
tion : LeadaKo that has Arfenuk^ and lome other things mixt with it, [ 
have found to have its furface, when fuffer’d to cool, figured lomewhat 
like the branchings of Vrine, but much Imaller. 

17 But there is a Vegetable which does exceedingly imitate thele 
branches, and that is, team , where the main llem may be oblerv’d to 
fhootout branches, and the ftenis of each of thefe lateral branches, to** 
lend forth collateral, and tho fobcoliateral, and thole laterofubcollate - 
r 4 /,&c. and all thole much after the lame order with the branchings, di- 
vifions, and fubdivifions in the branchings of thefe Figures in frozen' 
Vrine , lo that if the Figures of both be well confider’d, one would gheis 
that there were not much greater need of a fewwal principle for the pro: 
dudtfoo of Fearn, then for the production of the branches of Vrirte, or 
the Stella martis, there Teeming to be as much form and beauty in the 
one as in the other. 

And indeed, this Plant of Fearn, if all particulars be well confider d, 
will feera of as fimple, and uncompounded a form as any Vegetable , next 
to Mould or Mu/brontes, and would next after the invention of the forms 
of thole, deferve to be enquir’d into , for notwithftanding feveral have 
affirm’d it to have feed, and to be propagated thereby $ yet, though I 
have made very diligent enquiry after that particular, I cannot find that 
there is any part of it that can be imagin’d to be more femina] then an-' 
other: But this onely here by the by: 

For the freezing Figures in Urine, I found it requifite, 

Firft, that the Superficies be not diffused with afiy wiod, or other 
commotion of the air, or the like. 1 

Secondly, 
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Secondly, that it be not too long expofed, lb as that the whole bulk 
be frozen.for oftentimes,in fuch cafes,by reafon of the fwclling the of Ice^ 
orfirom fome other caufe, the curious branched Figures difappear. 

Thirdly, an artificial freezing with Snow and Salt, applyd to the out- 
fide of the containing Y'eflel, fucceeds not well, unlefs there be a very 
little quantity in the Vcllel. 

Fourthly, If you take any eleer and fmooth Glafi, and wetting all tha 
infideofit with Vrine, you expofe it to a very fhar^ freezing, you will 
find it cover’d with a very regular and curious Figure. 


II. 

Obftrvabks in figur'd Snow. 

Expofing a piece of black Cloth, or a black Hatt to the falling Sttow, 

I have often with great plcafure, obferv’d fuch an infinite variety of cu- 1 % 
rioully figur’d «S//0n\that it would be asimpolfible to draw the Figure 
and ftiape of every one of them, as to imitate exactly the curious and 
Geometrical Afechamfme of Nature in any one. Some coorfe draughts, 
fuch as the coldnefs of the weather, and the ill provifions, I had by me 
for fuch a purpole, would permit me to make, I have here added in the 
Second Figure of the Eighth Scheme. 

In all which I obferv’d, that if they w’ere of any regular Figures, they 
were always branched out with fix principal branches, all of equal length, 
fhape and make, from the center, being each of them inclin’d to either of 
the next branches on either fide of it, by an angle of fixty degrees. 

Now, as all thefe ftems were for the moft part in one flake exa&ly of 
the fame'make, fo were they in differing Figures of very differing ones 5 
fo that in a very little time I have obierv d above an hundred feveral cizcs 
and Ihapes of thefe ftarry flakes. 

The branches alfo out of each ftem of any one of thefe flakes, were ex¬ 
actly alike in the fame flake} fo that of whatever Figure one of the 
branches were, the other five were fureto be of the fame, very exa&ly, 
that is, if the branchings of the one were fmall reral/ehptpeds or Plates, 
the branchings of the other five were of the fame} and generally, the 
branchings were very conformable to the rules and method obferv’d be¬ 
fore, in the Figures on Vrwe , that is, the branchings from each fide of 
the ftems were parallel to the next ftem on that fide, and if the ftems 
were plated, the branches alfo were the fame} if the ftems were very 
long, the branches alfo were fo, &c. 

Obferving fome of thefe figur’d flakes with a Mcrofcope^ I found them 
dot to appear fo curious and exafrly figur’d as one would have imagin’d, 
but like Artificial Figures, the bigger they were magnify’d, the rnoreir- 
regularites appear d in them} but this irregularity feem’d afcribable to 
the thawing and breaking qf the flake by the fell, and not at all to the 
defect ofthe plajiid^vinut of Nature^ whofe curiofity in the formation 
of moft of thelejkind of regular Figurcs,fueh as thefe of Salt i MineraUfit.c, 

O 2 appears 
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appears by the help of the Microfcope , to be very many demes finally 
then the moft acute eye is able to perceive without it. Ana though one 
ofthefe fix-branched Stars appear’d here bdow much of the (nape de- 
fcribed in the Third Figure of the Eighth Scheme 3 yet I am very apt to 
tfrink,that could we have a fight of one of t Item through a Micrefeopc as 
they are generated in the Clouds before their Figure^ are vitiated bi 
external accidents,they would exhibit abundance of curiofity and ncai> 
nefs there ^\fo, though never fo much magnify d: For fince I have ofy 
ferv’d the Figures o t Salts and Minerals to be forae of them lo exceeding 
(mall, that I have fcarcely been able to perceive them with the Microfcopl , 
and yet have they been regular, and fince (as far as I have yet examin’d 
it) there feems to be but one and the fame caufe that produces both thefe 
cffefts, I think it not irrational to fuppofe that thefe pretty figur'd Stars 
of Snovpj when at firft generated might be alfo very regular and exadh 


III. 

Several kinds of Figures in Water frozen. 

Putting fair Water into a large capacious Vefiel of. Glafs, and expofing 
it terche cold, I obferv’d after a little time, feveral broad, flat, and thin 
Umine 'yOT plates of Ice ^ eroding the bulk of the water and one another 
very irregularly, onely moft of them feem’d to turn one of their edges to- 
wards that fide ofthe Glafs which was next it, and feem’d to grow, as 
Tw»re from the infideofthe Vefiel inwards towards the middle, almoft 
like fomany blades of Fern. Having taken feveral of thefe plates out of 
water on the blade of a Knife, I obferv'd them figur’d much after the 
manner of Herring boms , or Fern blades , that is, there was one bigger 
ftem in the middle like the back-bone, and out of it, on either fide, were 
a multitude of final \Jiirte, or icicles , like the fmaller bones,or the fmallcr 
branches in Fer«, each of thefe branches on the one fide, were parallel to 
ali the reft on the fame fide, and all of them feem’d to make an angle 
with the ftem,towards the top, of fixty degrees, and towards the bot¬ 
tom or root of this ftem, of 1 30 . See the fourth Figure of the 8. Plate. 

I obferv’d likewife feveral very pretty varieties of Figures in Water, 
frozen on the top of a broad flat Marble-ftone, expos'd tothc cold wit|i 
a little Water on it, feme like feathers, feme of other fbapes, many of 
them were very much of the fhape expreft in the fifth Figure ofthe 
8 . Scheme, which is extremely differing from any of the Other Figures. 

I obferv’d likewiie, that the (bootings of Ice on the/top ofWater, be¬ 
ginning to free*, were in (freight frifinatical bodies much likerhofeqf 
*°ck*fetar 3 that they croft each other ufually without any kind of order 
or rule, that they were always a little higher then the furface ofthe W* 
ter that lay between them 3 that by degrees thofe interfacent from 
would be fill d with Ice alfo, which ufually would be as high as the for¬ 
mes iof the reft. 

h?finkcs of he that had been frozen on the topof Water to any cor- 

/ fiderable 

\ 
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fiderable thicknels, t obferv’d that both the Upper flhd the tiridet bdefc • “ ' 
of it were curioufly rjui!!d, furrow'd, or grain’d, as it were, which when . \ •. 
the Sun (hone on the Plate, was exceeding calily to be perceiv’d to be • 
much after the ftiape of the lines in the 6 . Figure of the 8. Scktwe, that is* v. - 
they confided of leveral breighfends of parallel Plates^ which.Wefeof 
divers lengths and angles to one another without any certain Older. 

The caufe of all which regular Figures (and of hundreds of others 
npmely of Salts ^ Minerals , Metals , &c. which' I could have here infetted* 

Would it not have been too long) feemsto be dednciblc frotnlthe fame 
Principles,which (have (in the 13. Objervatioti) hinted only, having not' 
yet hadrimetocompleat a Theory of them, but indeed (which I» here 
alfo hinted) I judge it the feCtmd bep by which the Pyramid of natu* 
ral knowledge .(which is the knowledge of the form of bodies) is to 
be afeended: And v hofoevtr will climb it, mub be well furnifh’d 
with that which the Noble / cm law calls Sealant Intel/e&us 3 he mud 
have fcaling Ladders, otherwife the beps are fo large and high, there 
will be no getting up them, and confetjuently little hopes ofntta ini ng 
any higher batien, fuchas to the knowledge o[ 1 he mob (iniplc principle 
of Vegetation manifebed in Mould and Mulhromes, which, as I el(e- 
where endeavoured to (hew, feems to be the third bep} for it feemsto 
me, that the fntelleft of man is like his body, debitute of wings, and 
cannot move from a lower to a higher and more fublime bation of know- 
ledg,oth«rwi(e then bep by bep^nay even there where the way is prepar’d 
and already made pafbble $ as in the Elements of Geometry , or the like, 
where it is fain to climb a whole /cries of Propofit ions by degrees, before 
it attains the knowledge of one Proldeme. -But if flic afeent be high, dif¬ 
ficult and above ifsvreach, it mub have reeourfe to a novum organunt , 
feme new engine andWntri vance, fome new kind of Algebra, or Analy 
tii\ Art before it c,mfurmouru it. 


Obferv* XV. Of JCettering-ftone, and of the pores of Inani* 
mate bodk$. ' 

T His Stone which is brought from Kettering rn Korfbampton-Jhrte ^nd Schm. ?, 
d out of a Quarry, as I am inform'd, has a grain altogether Fi & *• 
admirable, nor have I ever leen or heard of any other bone that has the 
uje. It re made op of an innumerable company of (mall bodies, not all 
olrlic lame cize or biape, bur for the mob part, nor much differing from 
a Globular form, nor exceed they one another in Diameter above three 
or four times 5 thev appear ro the eye, like the Cobb or Ovary of a Her¬ 
ring, or feme (mailer fifties, but for the mob part, the particles feem 
lomewhat le^ and not fo uniform 5 but their variation from a perfect 
globular ball/ecms to be only by the preflfare of the contiguous bals which 
have a little depreft and protruded rhofe touchrbdes inward, and forc'd 
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the other Tides as much outwards beyond the limits of a Globe $ Juft a* 
it would happen,if a heap of exa&ly round Balls of foft Clay were heap’d 
upon one another 5 or, as f have often feenaheap of fmall Globules of 
Quicksilver , reduc’d to that form by rubbing it much in a glazd Veffel, 
Cfth forne ilimy or lluggilh liquor, fuch as Spittle, when though the top 
df the upper Globules be very neer fpherical, yet thole that are preft 
upon by others, exactly imitate the forms of thefe lately mention’d 

^ Where thefe grains touch each other, they are fo firmly united or 
fettled together, that they feldom part without breaking a hole in onq 
or th’other of them, (uch as a 3 a 3 4, ^ r, c , 8 cc. Some of which frsdions^ 
as 4 , a, where the touch has been but light, break no more theft 
the outward cruft/ or firft (hell of the ftone, which is of a white colour, 
a little dafh’d with a brownilh Yellow,and is very thin,like the (hell of an 
Egg; and I have feen fomc of thofe grains perfectly refemble (brae kind 
ofEggs ; both in colour and fhape : But where the union of the contiguous 
granules has been more firm, there the divulfion has made a greater 
Chaftn, as at />,M, in much tiiat 1 ^ avc °bf ervcl ^ mc them quite 
broken in two, as at r, c, r, which has difcovered to me a further relem- 
blance they have to Eggs,they having an appearance of a white and yelk, 
by two differing lubftances that envelope and encompafs each other. 

That which we may call the white was pretty whitifti neer the yelk, 
but more dulkic towards the (hell * Tome of them I could pimply per¬ 
ceive to be (hot or radiated like a Pyrites or fire-jlone j the yelk in forne 
I faw hollow, in others fill’d with a dulkie brown and porous fub- 
ftance like a kind of pith. 

The fmall pores, or rnterjlitia tee e betwixt the Globules, I plainly 
(aw,and found by other trials to be every way pervious to air and water, 
for I could blow through a piece of this ftone of a confiderable thicknefs, 
as eafily as I have blown through a Cane, which minded me of the pores 
which Des Cartes allow his materia fubtilis between the athereat globules. 

The objett, through the Microscope , appears like a Congeries or heap 
of Pibbles, fuch as I have often feen caft up on the (horc, by tho work¬ 
ing of the Sea after a great ftorm, or like (in (hape, though not Colour) 
a company of fmall Globules of Quickfilver, look'd on with a Microfiope, 
when reduc’d into that form by the way lately mentioned. And per¬ 
haps, this laft may give forne hint at the manner of the formation of the 
former : For fuppofing (brae Lapidefccnt fubftance to be generated, of 
forne way brought (either by forne commixture of bodies in the Sea it 
(elf, or protruded in, perhaps, out of forne fubterraneous caverns) to the 
bottom of the Sea,and there remaining in the form of a liquor like Quickj 
diver, heterogeneous to the ambient Saline fluid, it,may by the working 
and tumblings of the Sea to and ,fro be jumbled and comminuted into 
fuch Globvdes as may afterwards be hardned into Flints, the lying of 
which one upon another, when in the Sea, being not very hard, by rea* 
(on of the weight of the incompafling fluid, may caufo the undermoft to 
be a little,though not much, varied from a globular Figure. But this only 
by the by. • . 
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After what manner this Kcttenng-ftone fhould be generated I cannot 
learn, having never been there to view the place, and obfervethecir- 
cumftances * but it feems to me from the ftruuure of it to be generated 
from fome fubftance once more fluid, and afterwards by degrees growing 
harder, almoft after the fame manner as I fuppofed the generation of 
Flintstobe made. 

But whatever were the caufe of its curious texture, we may learn this 
information from it 5 that even in thofe things which we account vile, 
rude,and coorfe. Nature has not been wanting to (hew abundance of cu- 
riofity and excellent Mechanifme. 

We may here find a Stone by help of a Aficrofiope , to be made up of 
abundance of finall Balls, which do but juft touch each other, and yet 
there being fb many tontatts,they make a firm hard raafs, or a Stone much 
harder then Free-ftone. 

Next, though we can by a Adicrofcope difeern fb curious a fhapein the 
particles, yet to the naked eye there fcarce appears any fuen thing * 
which may afford us a good argument to think, that even in thofe bodies 
alfb, whole frx/we we are not able to difeern, though help’d with Micro- 
fcopes^ there may be yet latent fb curious a Schemai/fme , that it may abun* 
dantly fatisfie the curious fearcher, who fhall be io happy as to find fbme 
way to difeover it. 

Next , we here find a Stone, though to the naked eye a very clofc one, 
yet every way perforated with innumerable pores,which are nothing clfe 
but the intemitia, between thofe multitudes of minute globular particles, 
thatcompofe thebulkitfelf, and thefe pores are not only difeover d by 
the Microfcope , but by this contrivance. 

I took a pretty large piece of thisftone, and covering it all over with 
cement, favc only at two oppofite parts, I found my felfable.by blowing 
in at one end that was left open, to blow my fpittle,with which I had wet 
the other end, into abundance pf bubbles, which argued thefe pores to 
be open and pervious through the whole ftone, which affords us a very 
pretty inftanceof the poroufhefs of fome feemingly clofe bodies,of which 
kind 1 fhall anon have occafion tofubjoyn many more, tending to prove 
the fame thing. 

I muft not here omit to take notice, that in this body there is not a 
vegetative faculty that fhould fo contrive this ftru&ure for any peculiar 
ufc of Vegetation or growth, whereas in the other inftances of vegetable 
porous bodies, there is an anima^ or forma informant^ that docs contrive 
all the Stru&ures and Mecbanifmes of the conftituting body, to make 
them fubfervient and ufefull to the great Work or Function they are to 
perform, ^nd Ho I ghefs the pores in Wood, and other vegetables, in 
bones^uid£tber Animal fubftances,to be as fo many channels,provided by 
the Great and Alwife Creator, for the conveyance of appropriated juyees 
to particular parts. And therefore,that this may tend, or be pervious all 
towards one part,and may have impediments,as valves or the like, to any 
other * but in this body weJbaye very little reafon to fufpetft there fhould 
be any fuefa defign, for it is equally pervious every way, not onely for- 




Mi CROCK At H I A* 

Ward, bat backwards,and fide-ways, and teems indeed modi rather to be 
thmegeueow or fifflilar to thofe pores, which we may with great proba¬ 
bility believe to be the channels of ptttncid bod\ci, not dire&d, or mare 
open any one way, then any other, being equally pervious every way. 
And, according as thefc pores are more or greater in refpeft of the r*. 
terjittial bodies, the more tran(parent are the (b conftituted concrete^ 
and the (mailer thofe pores are, the weaker is the impure of light cor^- 
municated through them, though the more quick be the progress. I ] 

Upon thhOccafion, I hope it will not be altogether unieafonable, if | 
propound my conjefrure* and Hypothecs about the medium and con¬ 
veyance of light. 

1 ifuppofe then, that the greateft part of the Interjiitia of the world, 
that lies between the bodies of the Sun and Starrs, and the Planets, and 
the Earth, to be an exceeding fluid body, very apt and ready to be 
moV'thand to communicate the motion of any one part to any other part, 
though never fo far diftant: Nor do I much concern my (elf, to deter¬ 
mine what the Figure of the particles of this exceedingly fubtiie fluid 
medium muft be* nor whether it have any interftitiated pores or vacui- 
ties,it being fuffleient to folve all the Thutomtn* to fuppole it an exceed¬ 
ingly fluid, or the moft fluid body in the world, and as yet impoflible to 
determine the other difficulties. 

That being (b exceeding fluid a body/it eafily gives paflage to all other 
bodies to move to and fro in it. 


That it neither receives from any of its parts, or from other bodies; 
nor-*communicates to any of its ports, or to any other body, any impulse, 
or motion in a dire# line, that is not of a determinate quicknek And 
that when the motion is of fuch determinate fwiftnefe, it both receives, 
and communicates,or propagates an impulfe or motion to any imaginable 
diftancein (freight lines, with an unimaginable celerity and vigour. 

That all kind of (olid bodies Confift of pretty mafiie particles in re- 
Ipett of the particles of this fluid medium, which in many places do (b 
touch each other,that none of this fluid medium iuterpofes much after the 
fatoe manrtner (to ufe a grofs fimilitude) asa heap of great ltoues comports 
onegreat congeries or mafs in the midft of the water. 

That all fluid bodies which we may call uugihk, are nothing but (one 
more fubtiie parti of thofe particles, that fetve to conftknnefeil tuugMt 
bodies. • ' . •'•..v. . . .m.; : 

That the water, and fuch other fluid bodies, art nothing bulk 
ctmgerito of particles agitated or made fluid by it In the fame manner 4* 
thepartidesof Sait are agitated or made fluid by a pared wf water, m 
Which.they are dHfoiv’d, and fcbfiding to the bottom of it, confiitHte a 
fluid body, much more maffie and denfe, and lefs fluid then, the pure 
water It wlf ' : ,-i p- 

That the air on the Other fide is a Certain company of particles of quite 
another kind, that fc, fuch as are very much fmalwr, and more candy 
tnovfeabfe by the motion of this much like thbie very ftb- 

tile parts ofCochemlym^ other very deep tinging bodie%wkd: by a vert 
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finall parcel of matter is able to tinge arid diffufe it felf over a very great 
quantity of the fluid diflolvent; or fbroewhat af^er that manner, as 
finoak, and fuch like minute bodies, or fleams, are obferv'd to tinge a 
very great quantity of air ; onely this laft fimflitude is deficient in one 
propriety, and that is a perpetuity or continuance in that (late of com¬ 
mixture with the air, i>ut the former does more neerly approach to the 
nature and manner of the air’s being difiolv'd by this fluid or JEtter. 
And this Similitude will further hold in theft* proprieties ; that as thofe 
tin&ures may be incrcafed by certain bodies,fo may they be precipitated 
by others; as I fhall afterwards (hew it to be very probable, that the like 
accidents happen even to the Air it felf. • v" 

Further, as thefe fblutions and tinctures do\alter the nature of thefe 
fluid bodies,as to their aptnefs to propagate a motion or impulfe through 
them, evenfb does the particles of the Air, Water, and Other fluid bo¬ 
dies, and of CJafi, Cr„yftal,e$v. which are commixt With this bulkofthe 
Jitter, alter the motion of the propagated pulfe of light; that is, where 
thefe morebulkie particles are more plentiful!, and confequently a Idler 
quantity of the Ather between them to be mov’d,there the motion muft 
neceflarily be the fvvifter,though not fo robufl, which will produce thofe; 
effefts, which I have (I hope) with feme probability, aferibed to it in 
the digreflicn about Colours, at the end of the objervations on Mnp 



ctrvy-gUfi. 

Now, tliat other 9 toncs, and thofe which have the clofefland hardeft 
textures, and feem (as far as we are able to difcover with our eyes, y 
though help’d with the bdi Afurcjtopcs') freefl from pores, are yet not¬ 
withstanding replcniftfd with them; an Inliancc or two will, I fuppofe, 
make more probable. 

A very (olid and unflaw’d piece of deer white Marble, iflt be well 
polifh’d and glaz’d, hasfb curioufly finooth a furface, that the heft and 
moft poliih’d furface of any wrought-glafs, feems not to the naked eye, 
nor through a Microjcgpe, to be more fmooth, and lefs porous. And yet, 
that this hard clofe body is replcnifh'd w ith abundance of pores, I think 
thefe following Experiments w ill fuffidently prove. 

The firfl is, 1 hat if you take fuch a piece, and for a pretty while boyl 
k in Turpentine and Oyl of Turpentine, you (hall find that the flone will 
be all imbu’d with it; and whereas before it look’d more whitc,but more 
opacous, now it will look more greafie, but be much more transparent, 
arid if you let it lie but a little while, and then break off a part ofit, you 
flail find the uri&uous body to have penetrated it to fuch a determinate 
depth every way within the furface. This may be yet cafier try’d with at 
piece of the fame Marble , a little warm’d in the fire,and then a little Pitch 
or Tarr melted on the top of it; for thefe black bodies, by tbeir rafinu- 
oting themfelves into the invifible pores of the ftoue. ting it wi^b fo black 
a hue, that there can be no further doubt of the truth of this aflertion. 


that it abounds with finall impe rc e pti ble pores. 

Now, that other bodies will a Ho fink into the pores of Matbk, befiocs 
nnUuaMs, I have try'd, and found, that a very Blue tinfture made in 

P Jpirit 



Micrographia. 

JtyiritefVtine would very readily and eafily fink into it, as would alio 
feveral tin&ures drawn with Jpirit ofH’tne. 

Nor is Marble the only leemingly clofe ftone,which by other kinds of 
Experiments may be found porous $ for I have by this kind ofExperi- 
ment on divers other ftones found much the feme efte<ft, and in feme, in- ( ■ 
deed much more notable. Other ftones I have found Co porous, that with j 
the Microfcope I could perceive feveral fmall winding holes, much like.' 
Worm-holes,asI have noted in fomekind of rurbec/^-jtone, by looking ej|~ 
thefurfaceof a piece newly flaw’d off;, for if otherwile, the furface has 
been long expos’d to the Air, or has been fcraped with any tool, thofc 
(mall caverns are fill’d with duft 3 and difappear. _ - 

And to confirm this Conjecture^ yet further,I (hall here infert an excef 
lent account,given into the Royal society by that Eminently Learned Phyf 
fician,Po&or Goddard^oC an Experiment,not lefs inftru&ivejthen curi¬ 
ous and abgurate, made by himfelf on a very hard and leemingly dole 
ftone call’d Oculus Atundi, as 1 find it preferv’d in the Records of that 
Honourable Society. 


r A fmall ftone of the kind, call’d by fome Authours, Oculus 
Mundi , being dry and cloudy, weigh’d 5 Grains . 'n 

The fame put under water for a night, and fomewhat more, 
became tranfparent, and the fuperficies being wiped dry, 
weighed 6 ± Grains . 

The difference between thefe two weights^) of a Grain. 

The fame Stone kept out of water one/Day and becoming 
cloudy again weighed, 5 Graines. 

Which was more then the firft weight, o ~ of a Grain. 

The fame being kept two Days longer weighed, 5 Graines. 

Which was lefs then at firft, o ^ of a Grain . 

Being kept dry fomething longer it did not grow fenfibly 
lighter. 

Being put under water for a night and becoming again tranf¬ 
parent and wiped dry, the weight was, 6 ± Grains , the fame 
with the firft after putting in water, and more then the lal^ 
weight after keeping of it dry, d£ of a Grain. 

• Another Stone of the fame kind being variegated with milky 
white and gray like fome forts of Agates , while it lay under water, 
was alwaies invironed with litde Bubbles, fuch as appear in 

• water 
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water a little before boyling, next the fides of the VefleL 
There were alfo fomethe like Bubbles on the Surface of the 
water juft over it, as if either fome exhalations came out of it, 
or that it did excite fome fermentation in the parts of the water 
contiguous to it. ' 

There was little fenfible difference in the tranfparency of this 
Stone,before the putting under water, and after; To be fure the 
milky -white parts continued as before, but more difference in 
weight then in the former. For whereas before the putting 
into the water the weight was 18 Grains. After it had lyen 
in about four and twenty hours the weight was 20 1 " ; Grains , fo 
the difference was, i " s Grabies. 

The fame Stone was infufed in the water fealding hot, and fo 
continued for awhile after it was cold, but got no more weight 
then upon infufing in the cold, neither was there any fenfible 
Difference in the weight both tirties. 


In which Experiment,there are three Obferv.ib!cf,that frem very mani- 
feftly to prove the poroufnefs of theft- fecmingly dole bodies; the firlt 
js their acquiring a tranfparency, and lofing their whitencls alter iteeping 
in water, which will feetn the more ftronglyto argue it, if what I have 
already laid about the making tranfparent, or clarify ing of k me bodies, 
as the white powder of beaten Glafs, and the froth of fome glutinous 
tranfparent liquor be well conlider'd^ for thereby it will feem rational 
to think that this tranfparency arifcs from the inlinuation of the water 
(which has much the fame relra&ion with liich ftany particles, as may be 
difcoverd by Sand view d with a Aiicrofcopcy\r\xo thole pores which were 
formerly replcat with air (that has & Very differing reflation, and con- 
fequently is very reflexive) which feems to be confirm'd by the lecond 
Obfcrvable, namely, rheincreafeof height after keeping, and decreafe 
upon drying. And thirdly,leem’d yet more fenfibly confirm’d by the mul¬ 
titude of bubbles in the laft Experiment, 4 

We find alfo molt Acid Salts very readily to dilfolVe and feparate the 
parts of this body one from another $ which is yet a flirt her Argument to 
confirm the poroufnefs ot bodies, and will lerve as fuch, to (hew that 
cvenGlak alfo has an abundance of pores in ie,fmce there^ireletefal li- 
qrort, that with long flaying in a Glafs, will fo C§rr*U antf^at into it, as 
at lair, to make it pervious to the liquor it contain'd, of which I hare 
fcen very many InlUnces. 

Since therefore we find by other proofs, that man y of thofc bodiet 
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which we think the mod (olid ones, and appear fo to our fight, have not- 
withftanding abundance of thole groller kind of pores, which will ad¬ 
mit levcral kinds of liquors into them, why fhould we not believe that 
Glafs, and ail other tranfparent bodies abound whK them, fince we have 
many other arguments, bcfidesthe propagation of light, which feem to 
argue for it ? 

And whereas it may be objefted, that the propagation of light is no' 
argument that there are thofe atomical pores in glafs, fince there are Hy¬ 
pothec plaufible enough to folve thofc PMttometta, by fuppofing the 

pulfe onely to be communicated through the tranfparent body. 

To this 1 anfwer, that that Hypothecs which the induftrious Mortanm 
has publifh’d about the flower motion of the end of a Ray in a denier 
mediumyhen in a more rare and thin,feems altogether unfufficient to fbl vc 
abundance of Vhdnomena, of which this is not die leaft confiderable,that 
it is irajpoflible frofn that fuppofition, that any colours fhould be gene¬ 
rated from the refraftion of the Rays 5 for fince by that Hypothecs the 
undulating pulfe is always carried perpendicular, or at right angles with 
the Ray or Line of dire&ion, it follows, that the ftroke of the pulfe of 
light, after it has been once or twice refrafted (through a Prifinc,for ex¬ 
ample) muft affc& the eye with the fame kind of ftroke as if it had not 
been refra&ed at all. Nor will it be enough for a Defendant of that Hy¬ 
pothecs , to fay, that perhaps it is bccaufe the rcfra&ions have made the 
Rays more weak, for if fo, then two refraftions in the two parallel fide* 
of a Quadrangular Prijme would produce colours, but we have no fuch 
Phenomena produc'd. 

There are fevcral Arguments that I could bring to evince that there 
are in all tranfparent bodies fuch atomical pores. And that there is fiich 
a fluid body as I am arguing for, which is the medium, or Inftniment, by 
which the pulfc of Light is convey'd from the lucid bod/x to the en- 
lightn'd. But that it being a digrcjfron from the Obfcrvations I was re¬ 
cording, about the Pores of Kettering stone , it would be too much fuch, 
if I fhould protraft it too long 5 and therefore I fhall proceed to the 
next Obfcrvation. 


Obfcrv. X VI. Of Charcoal, or bum Vegetables, 

S larcqal,or a Vegetable burnt black,affords an objc&.no kfc plcafant 
:han inftruftive * for if you take a (mail round Charcoal^nd break 
rt with your fingers, you may perceive it to break with a very 
linooth and fleck furface, almoft like the furface of black fealkig Wax 
this furface, if it be look'd on with an ordinary Microjcope, does manifti* 
abundance of thofe pores which are alfo vifible to the eye in many 
oftVood, rang round the pith, both a in kind of circular order, and* 
radiant one. Of thefe there are a multitude in the fubftanceoif the Coal 
every where almoft perforating and drilling it from end to end > 
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means of which, be the Coal never fo long, you may eafiiy blow through 
it 5 and this you may prefently find,by wetting one end ofit with Spittle, 
and blowing at the other, 

But this is not all, for befides thofe many great and confpicuous irre¬ 
gular fpots or pores, if a better Aficrofeope be made tile of, there will ap¬ 
pear an infinite company of exceedingly fmall, and very regular pores^ 
fo thick and fo orderly fet, and fo clofe to one another, thar they leave 
very little room or fpace between them to be fill’d with a folid body, for 
the apparent interftitia , or feparating fides ofthefe pores feem fothinm 
fome places, that the texture of a Honey-comb canQOt be more porous. 
Though this be not every where fo, the intcrcurrent partitions in 
fome places being very much thicker in proportion tothe holes. 

Moll ofthefe rniall pores feem’d to be pretty round, and were rang’d 
in rows that radiated.from the pith to the bark$ they all of them 
feem’d to be continued open pores, running the whole length of the 
Sticky and that they were all perforated, I try’d by breaking off a very 
thin fliver of the Coal crols-ways, and then with my Mrcrofcope,d i 1 igent~ 
ly Purveying them againft the light, for by that means I was able to fee 
quite through them. 

Thefe pores were fo exceeding fmall and thick,thatina line of them, 
iJ part of an Inch long, I found by numbring them no lefs then 150, 
fmall pores $ and therefore in a line of them an Inch long, muff be no lefs 
then 2700. pores, and in a circular area, of an Inch diameter, mud be 
about 572535c. of the like pores 5 fo that a Stick of an Inch Diameter, 
may containe no Ids then feven hundred and twenty five thonfend, be¬ 
fides 5 Millions of pores,which would, I doubt not, feem even incredible, 
were not every one left to believe his own eyes. Nay, hairing fince ex- r 
amin'd Coc/n , blacky and gran Ebony, Lignum Vitale. I found, that all 
thefe Woods have their pores, abundantly fraaller then thofe of loft light 
Wood 5 in fo much, that thofe of Guajacum feem’d not above an eighth 
pit of the bignefs of the pores of Beech, but then the Intrrjt/t/a were 
thicker 5 fo prodigioully curious are the contrivances, pipes, or fluces by 
which the Smccms nutritius, or Juyce of a Vegetable is convey ’d from 
place to place. 

This Obfirvation feems to afford us the true reafon of feveral fAc- 
nomena of Coals •> as 

Firft, why they look black 5 and for this we need gomo further then 
the scheme, tor certainly, a body that has fo many pores in it as this is dip- 
cover’d to have, from each of which no light is reflected, muff neceflarily 
look black, efpecially, when the pores-arc fome what bigger in proporti¬ 
on to the intervals then they are cut in the Scheme , black being nothing 
clfc but a privation of Light, ora want of reflections and wherefover 
this reflecting quality is deficient, there does that part; look black, whe* 
ther it be from a poroufnefs of the body, as in thisInuance,or in a deadning 
and dulling quality, fiich as I haveobferv’d in the Scoria of Lead, Tin, 
Silver, Copper, &c. 

Next, we may alfo as plainly fee the reafon of its fhining quality, and 

that 
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that is from the even breaking off of the ftick, the folid interjritif 
having a regular termination or furface, and having a pretty ftrong re¬ 
setting quality, the many fmall reflections become united to the naked 
eye, and make a very pretty (hining furface. 

Thirdly,the reafon of its hardnels and brittlenefs feems evident,for fince 
all the watery or liquid iubftance that moiitn’d and toughn’d thofe Inter- ; 
Jirtia of the more iolid parts, are evaporated and remov’d, that which 
is left behind becomes ot the nature almoft of a ftone, which will not at] 
all, or very little,bend without a drvklfon or jolution of its continuity. 

Ft is not my dclign at prelent, to examine the ule and Mechanifme o$": 
thefe parts of Wood, that being more proper to another Enquiry ; but] 
rather to hint, that from this Experiment we may learn, 

Firft, what is thecaufe oftheblacknefs of many burnt bodies, which 
we may find to be nothing elfe but this ; that the heat of the fire agn 
taring and rarifying the waterilh, tranfparcnt, and volatile water that is 
contain'd in them,by the continuation of that attion,does fo totally expel 
and drive away all that which before fill d the pores, and wasdifpers'd 
alio through the folid mate of it, and thereby caus'd an univerlal kind of 
tranlparency,that it not onely leaves all the pores empty, but all the ///- 
terjliti* alio lb dry and opacons, and perhaps alfo yet further perforated^ ^ 
that that light onely is refletted back which falls upon the very outward 
edges of the pores, all they tljiat enter into the pores of the body, never 
returning, but being loft in it. 

Now, that the Charring or coaling of a body is nothing elle, may be 
cafily believ’d by one that Iftall confider the means of its production, 
which may be done after this, or any fuch manner. The body to be 
charr’d or coal’d, may be put into a Crucible^ Pot,or any other Vellel that 
Will endure to be made red-hot in the Fire without breaking, and then 
cover’d over with Sand, lb as no part of it be fufler’d to be open to thb 
A»r, then let into a good Fire, ana there kept till the Sand has continu'd 
red hot for a quarter, half, an hour or two, or more, according to the 
nature and bignels of the body to be coal'd or charr’d, then taking it out 
of the Fire,and letting it ftand till it be quite cold,the body may be taken 
out of the Sand well charr’d and cleans’d of its waterilh parts; but in tKSji * 
taking of it out, care muft be had that the Sand be very ncer cold, for 
elfe, when it comes into the free air, it will take fire, and readily bum 
away. ... 

Thii may be done alio in any dole Vyflel of Glals, as a Retort , or tH<! 
like, and the feveral fluid fubftances that come over may be receiv’d in 
a fit Recipient^ which will yet further countenance this Hypothecs : And 
their manner of charring Wood in great quantity comes much to the fame 
thing, namely, an application of a great heat-to the body, and preferving 
it from the free acccfi of the devouring air; thismay be ealily learn a 
from the Hiftory of Charring of Coal, moft excellently describ’d and 
publilh’d by that moft accomplHh’d Gentleman, Mr. John EveUn 3 in the 
too, ioi, 103, pages of his Sylva, to which I lhall therefore refer the cu¬ 
rious Reader that deliresa full information of it; . 

Nex 
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Next, we may learn what part of the Wood it is that is the co&buflibie 
matter} for (ince we (hall find that none,-or very little of thofe fluid (iib^ 
ftances that are driven over into.the Receiver are combuJlible y and that 
moft of that which is left behind is fo, it follows, that the folid intcrfiitia 
of the Wood are the combujiible matter. Further, the reaion why un- 
charr’d Wood burns with a greater flame then that which is charr d, is as 
evident, beenufe thofe waterilh or volatil parts ifl'uingout of the fired 
Wood, everyway, not onely (hatter and open the body, the better for 
the fire to enter, but ifluing out in vapours or wind, they become like 
fo many little (tolipiles , or Bellows, whereby they blow and agitate the 
fir’d part, and conduce to the morefpeedy and violent confumption or 
diflolution of the body. r , 

Thirdly, from the Experiment of charring of Coals (whereby we fee 
that notvvithfranding the great heat, and the duration of it, the folid 
parts ofthe Wood remain, whileftthey are preferv'd from the free accels 
of the air undi(iipated) we may learn.that which has not,that I know of} 
been publilh d or hinted, nay, not fo much as thought of, by any 5 and 
that in (hort is this. ^ 

Firfr, that the Air in which we live, move, and breath, and which en- 
compafles very many, and chcrifhesmoft bodies it encompafles, that this 
Air is the menjlruum^cr univerfal diflolvent of all Sulphureous bodies. 

Secondly, that this attion it performs not, till the body beiirft fuffi- 
ciently heared, as we find reqgifite alfo to the diflolution of many other 
bodies by feveral other menjlruums. 

Thirdly, that this aftion of diflolution, produces or generates a very 
great heat,and that which we call Fire 5 and this is common alfotomany 
diflolutions of other bodies, made by menjlruums. of which I could give 
multitudes 6 f Inftances. 

Fourthly, that this aft ion is perform'd with fo great a violence, and 
does (b minutely a<ft, and rapidly'agitate the final led parts of rh e cow? 
bufiible matter, that it produces in the diaphanous medium of the Air, the 
aaion or pulfe of light,which what it is, I have el fe-where already lliewn. 

Fifthly, the dijjolhtion of fulphureous bodies is made by a lubftance 
inherent, and mixt with the Air, that is like, if not the very lame, with 
that which is fixt in Salhpeter, which by multitudes of Experiments that 
may betnade with Saltpeter^wWl, I think,moft evidently be demonftrated. 
Sixthly, that in this dijjolution of bodies by the Air, a certain part is 
united and mixt, or diflolv’d and turn’d into the Air, and made to fly up 
2nd down with it in the fame manner as a metalline or other body.dif 
lolv’d into any menjlruums , does follow the motions and progreilesof 
that menjlruum till it be precipitated, * 

Seventhly, That as there is one part that is difloluble by the Air,(bare 
there other parts with which the parts of the Air mixing and uniting, 
do make a Coagulum^ or precipitation , as one may call it, which caufr* 
it to be (eparated from the Air, but this precipitate is lo light, and irt 
(o fmall anararify’d or porous clufters, that it is very volatil, and is eafily 
carry’d upby the motion ofthe Although afterwards, when the heat and 
. agitation 
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agitation that kept it ratify‘d ceafes^t eafily condenfes,and commixt witli 
other indifloluble parts, it (ticks and adheres to the next bodies it meets 
withali * and this is a certain Salt that may be extra&ed out of Soot. 

Eighthly, that many indjfibluble parts being very apt and prompt 
be ratify d, and fo, whileft they continue in that heat and agitation, are 
lighter then the Ambient Air, are thereby* thruft and carry*d upwards 
with great violence, and by that means carry along with them, not onely 
that Saline concrete l mention’d before, but many terreftrial, or indi| 
foluble and irrarefiable parts, nay, many parts alfo which are ditibluble, 
but are not fufier’d to ftay long enough in a fufficient heat to make them 
prompt and apt for that a&ion. And therefore we find in Soot } not onely 
a part, that being continued longer in a competent heat, will be dif 
folv’d by the Air, or take fire and burn •> but a part alfo which is fixt, rer- 
teftrial, and irrarefiable. i ! 

Ninthly, that as*there are thefe feveral parts that v^ll rarifie and flyj 
or be driven up by the heat, (bare there many others, that as they are 
indifioluble by the aerial menjlrintmjo are they of fuch fluggifh and grofi 
parts, that they are not eafily ratify’d by heat, and therefore cannot be 
rais’d by it , the volatility or fixtnels of a body leeming to confifi only in 
this, that the*one is of a texture, or has component parts that will be 
eafily ratify’d into the form of Air, and the other, that it has fuch as will 
not,without much ado,be brought to fuch a conftitution j and this is that 
part which remains behind in a white body call’d Afhes, which contains 
a (ubftance,or <?4/f,which Chymifts call ^/^i/r.-what the particular natures 
ofeachofthefe bodies are, 1 (hall not here examine, intending it in an¬ 
other place,but (hall rather add that this Hypothecs does fo exactly agree 
with all Phanomena of Fire, and fo genuinely explicate each particular 
circumftance that I have hitherto oblerv’d, that it is more then probable, 
that this caufe which I have affign’d is the true adequate, real, and onely 
caufe of thofe Phenomena 5 And therefore I (hall proceed a little fur* 
ther, to (hew the nature and ufc of the Air. 

Tenthly ,therefore the diflolving parts of the Air are but few,that is,it 
items of the nature of thofe Saline menflrmms , or fpirits, that have very 
much flegme mixt with the fpirits, and therefore a fmall parcel of it is 
quickly glutted, and will difiolve no more * and therefore unlefs forae 
frefh part of this menfiruum be apply’d to the body to be diflolv’d, thje 
a&ion ccajesj and the body leaves to be difiblv’d and to (hine, which 
the Indication of it, though plac’d or kept inthegreateft heat} where 
Salt-feter is a menjlruttm, when melted and red-hot, that abounds me 
with thole Diffolvent particles, and therefore as a fmall quantity of 
will difiolve a great fulphureous body, fo will the difiblution be vei 
quick and violent. 

Therefore in the Eleventh place, it is obfervable, that, as in othijr 
(blutions, if a copious and quick fupply of frelh wenfiruun though but 
weak, be poured on, or applied to the difioluble body, it quickly con- 
fumesit: So this ntenfirmtmc >f the Air, if by Bellows, or any other filch 
contrivance, it be copioufly apply’d tti the filming body, is found to 
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diflolvc it as toon, and as violently as the more ftrong menJirHum of 
melted Nitre. \ ■' ■ 

Therefore twelfthly, it feems reatohable to think that there is no fuch 
thing as an Element of Fire that fhould attraftor drpwup the flame, or 
towards which the flame fhould endeavour to afcenji out of a defire or 
appetite of uniting with that as its Homogeneal primitive and generating 
Element $ but that that fbining tranfient body which we call Flame, is 
nothing clfe but a mixture of Air, and volatil fulphureous parts of diffo- 
luble or combuftible bodies, which are afting upon each other whiHl 
they afccnd, that is, flame feems to be a mixture of Air, and the com¬ 
buftible volatil parts of any body, which parts* the encompaffing Air 
does diflolve or work upon,which aftion,as it does intend the heat of the 
aerial parts of the diflol vent,fo does it thereby further rarifie thofe parts 
that are afting, cr that are very neer them, whereby they growing much 
lighter then the heavie parts of that Menftruum that are more remote,are 
thereby protruded and driven upward, and this may be eafily obferv'd 
alfo in diilolutions made by any other menfiruum , especially fuch as either 
create heat or bubbles. Now, this aftion of the Mcnjluum , or Air, on the 
diftoluble parts, is made with fuch violence, or is luch, that it imparts 
fuch a motion or pulfe to the diaphanous parts of the Air, as 1 have elfe- 
wherelhewn isrequifite to produce light. 

Thi sHjrpothcjis I have endeavoured to raife from an Infinite of Obfer- 
vations and Experiments, the procefs of which would be much too long 
to be here infertcd, and will perhaps another time afford matter copious 
enough for a much larger Difcourfe, the Air being a Subjeft which 
(though all the world has hitherto liv'd and breath’d in,and b$en uncon* 
verfant about)has yet been fo little truly examin’d or explain’d,that a di¬ 
ligent enquirer will be able to hnd but very little information from What 
has been (till of late) written of it: But being once well underftood, it 
will, I douhtnot, inable a man to render an intelligible, nay probable, if 
not the true* reafon of all the Than omen a of Fire, which, as it has been 
found by Writers and Philofophers of all Ages a matter of no fmall dif¬ 
ficulty, as may be fufficiently underftood by their ftrange Hjpothcfcs, and 
unintelligible Solutions of tome few Phenomena of it} fo will it prove a 
matter of no fmall concern and ufein humane affairs, as I fliaII elfewhere 
endeavour to manifeft when I come to fhew the ufe of the Air in refpk 
ration, and for the prefervation of the life, nay, for the confervation ana 
reftauration of the health and natural conftitution of mankind as well a? 
all other aereal animals , as alfo the ufes of this principle or propriety of 
the Air in chemical, mechanical, and other operations. In this place I 
have onely time to hint an HjpotbeJis , which, if God permit me life and 
opportunity, I may effewhere profecute, improve and publifh. In the 
mean time, before I finifh this Difcourfe, I muft not forget to acquaint the 
Reader,that having had the liberty granted me of making tome trials op 
a piece of Lignum fojjile (hewn to die Royal Society, by the eminently 
Ingenious and Learned Phyfician, Doftor Ent, who receiv’d it for a Pre- 
lent from the famous Ingtniojo Cav oiliero de Poz&j, it being one of the faireft 
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and bcft pieces of Lignum fejjtle he had feriny Having (I lay) taken a 
(mail piece of this Wood,* and examin’d it, I found it to burn in the open? 
Air almoft like other Wood, and infteed of a refmous fmoak or fume, 
it yielded a very bituminous one, finelling much of that kind of lent: But 
that which I chiefly took noticed, was,, thatouttingoff a fmall piece of 
it, about the bigneis of my Thumb, and charring it in a Crucible with 
Sand, after the manner I above preferib’d, I found it infinitely to abound; 
with the (mailer fort of pores, lo extreme thick, and fo regularly perfo¬ 
rating the fubftance of it long-ways, that breaking it off a-crofs, I found 
it to look very like art Honey-comb 5 but as for any of the fecond, car 
bigger kind of pores, I could not find that it had any s fo that it feems, 
whatever were the caufe of its produttion, it was not without thofe 
final! kind of pores which we have onely hitherto found in Vegetable bo¬ 
dies : and comparing them with the pores which I have found in the Char¬ 
coals that I by this means made of feveral other kinds of Wood, l find h 
rcfemble none fo much as thofe of Firr, to which it is not much unlike in 
grain alfo, and feveral other proprieties. ?■ 

And therefore,what ever is by fome, who have written of it,and parti* 
culariy by Frattcifco Stellate, who wrote a Treatife in Italian of that Sub* 
je&,|vh!ch was Printed at Rome , 1637. affirm’d that it is a certain kind of 
Clay dr Earth, which in tratt of time is turn’d into Wood ,1 rather fufpe& 
the c * * * r/v > • ^ *'* 

whic 

the Eart ^ 

uer^J natures of the encompafling adjacent parts)either rotted and turn’d 
into a kmd of Clay, or petrify a and turn’d iftto a kind of Stone, or elfc 
had i&pores fill’d with certain Mineral juices,which being ftayd in them, 
And in tratt of time coagulated, appear’d, upon cleaving our,likc fmall 
Metaline Wires, of elfc from fome names or fcorching forms that are the 
occafion oftentimes,and ufually accompany Earthquakes,might be blafted 
and turn’d into Coaj, or elle from certain jkbterraneous fires which arc 
affirm’d by that Authour to abound much about thofe parts (namely, in 
a Province of Italy, call’d Vmbria i now the Putchte of speletto, in the 
Territory of 7 b*//,anciently call’d Tador^nd between the two Villages of 
CpJ/efeccoitid Refaro not far diftant from the high-way leading to Rome, 
where it is found in greater quantity then elfewhere)are by reafonofthepr 
being cncompafled with Earth, ana fo kept clofe from the diilolving Air, 
charr’d and converted! into Coal. It would be too long a work to de- 
feribe the feveral kinds of pores which I met withall, and by this means 
difcovered in feveral other Vegetable bodies } nor is it my prefect defign 
to expatiate upon Inftancesof the fame kind, hue rather to give a Spe¬ 
cimen of as many kinds as l have had opportunity as yet of obterying, re- 
ferving the profecution and enlarging on particulars till a more fit op* 
portumty 5 and in profecution of this defign, ! (hall here add: J 
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Obferv. XVII. Of Petrify’d wood, and other Petrify'd bodies, 

1 • 

O F this fort of fubftance, I obferv’d feveral pieces of very differing 
kinds, bothfortheir outward fhape, colour, grain, texture, hard- 
pels, &c. fome being brown and redifll ; others gray, like a Hone ; others 
black, and Flint-like: fome foft.like a Slate or Whetftone, others as hard 
as a Flint, and as brittle. That which i more particular examin’d,was a 
piece about the bignefs of a mans hand, which feem’d to have been a part 
of fome large tree, that by rottcnnels had been broken off from it before 
it began to bef etrify d. 

And indeed, all that I have yet teen, foem tobavedjeen rotten Wood 
before the petrifaction was begun; and not long fince, examining and 
viewing a huge great Oa^ that feem’d with meer age to be rotten as it 
flood, I was very much confirm’d in this opinion; for I found, that the 
grain, colour, and fhapeof the Wood, was exaftly like thisfub¬ 
ftance ; and with a Microfcope, I found, that all thole Microfcopical pores, 
which in lappy or firm and found Wood are fill’d with the natural or in¬ 
nate juices of thofe Vegetables, in this they were all empty, like thofe 
oi Vegetables ebarr'd ; but with this difference, that they feem’d much 
larger then I have feen any in Char-coals ; nay, even then thofe of Coals 
made of gWat blocks of Timber, which are commonly call’d Old-coals. 

The reafoffef which difference may probably be, that the charring of 
Vegetables, being an operation quickly perform d,and wKHeft the Wood 
is lappy, the more folid parts may more eafily flirink together, and con¬ 
tra# the pores or interjtitia between them, then in the rotten Wood, 
where that natural juice feems onely to be waffl’d away by adventitious 
or unnatural moifturc; and fo though the natural juice be wafted from 
between the firm parts, yet thofe parts arc kept afunder by the adventi¬ 
tious moyftures, and fo by degrees fettled in thofe pofturcs. 

And this I likewife found in the petrify'd Wood, that the pores were 
fomewat bigger then thofe of Charcoal , each pore being neer upon half 
as bigg again, but they did not bear that difproportion which is expreft 
in the tenth Scheme , between the fmall fpecks or pores in the firft Fi¬ 
gure (which reprefenteth the pores of Coal or Wood charr’d) and the 
black fpots of tne fecond Figure (which reprefent the like Atrcrojcopical 
pores in the petrify'd Wood) for thefe laft were drawn by a AUcrofcope that 
magnify’d the objo# above fix times more in Diameter then the Micro- 
fcope by which thofe pores of Coal were obferv’d. 

Now, though they .were a little bigger, yet did they keep the exa# 
figure and order of the pores of Coals and of rotten Wood, which laft 
alfb were much of the lame dze. 

The other Obfervations on this petrify d fubftance, that a while fince, 
by the appointment of the Royal Society , I made, and prefented co them 
an account of, were thefe that follow, which had the honour done them 
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by the moft accomplifh’d Mr. Evelin , my highly honour’d friend, to be 
inferted and publimed among thofe excellent Obfervations wherewith 
his Sylva is replenifh’d, and would therefore have been here omitted,had 
not the figure of them, as they appear’d through the fiticrcfccft been 
before that engraven. '/ - | 

This retrify d fubftance refembled Wood, in that 

Firft, all the parts of it Teem’d not at all dijbcated, or alter’d from j 
their natural Pofition, whil’ft they were Wood, but the whole piece re- 
tain’d the exaft fhape of Wood, having many of the confoicuous pores 
of wood frill remaining pores, and (hewing a manifefr difference vifibfe 
enough between the grain of the Wood and that of the bark, efpccialiy 
when any fide of it was cut (moothand polite 5 for then it appear’d to 
have a very lovely grain, like that of fbme curious clofe Wood. 

Next (it reiembled Wood) in that alt the fmaller and (if I may (b call 
thofe which areonely vifible with a good magnifying Glafs) Micraftopi- 
cal pores of it appear (both when the fubftance is cut and polifh'd tranf 
verify and parallel to the pores of it) perfe&ly like the Microfeopical pores 
offeveral kinds of Wood, efpccialiy like and equal to thofe of feveral 
forts of rotten Wood which I have (ince obferv’d, retaining both the 
^ ftiapc,pofition and magnitude of fuch pores. It was differing from Wood: 

Firft. in weight, being to common water as 3^ to 1. whereas there are 
few of our Englijb Woods, that when very dry are found to be full as 
heavie as water. 

Secondly, in bardnef, being very neer as hard as a Flint 5 and in fome 
places of it alfo refembling the grain of a Flint: and, like it, it would 
very readily cut Glaft, ana would not without difficulty, especially in 
fome parts of it, be fcratch’d by a black hard Flint: It would alfo as rea¬ 
dily ftr ike fire againft a Steel, or againft a Flint, as any common Flint. 

Thirdly, in the clofenefoi it, for though all the Microfeopical pores of 
this petrify d fubftance were very confoicuous in one pofition ,yct by al* 
tering that pofition of the polilh’d furface to the light, it was alfomani* 
feft, that thofe pores appear’d darker then the reft of the body, onely 
bccaufe they were fill’d up with a more dufkie fubftance, and not be- 
caufe they were hollow. 

Fourthly, in its incombnfiiblentf, \ in that it would not bumin the fire* 
nay,though I kept it a good while red-hot in the flame of a Lamp, mad* 
very intenfe by the blaft of a (mail Pipe, and a large Charcoal, yet it 
feem’d not at all to have diminifh’d itsextenfkm 5 but only I found it to 
have chang’d its colour, and to appear of a more dark and dulkie brown 
colour * nor could I perceive that thofe parts which feem’d to have been 
Wood at firft, were any thing wafted, but the parts appear'd as folid and 
Clofe as before. It was further obfcrvable alfo, that as it did not confiime 
like Wood, fo neither did it crack and die like a Flint, or fuch like hard 
Stone, nor was it long before it appear'd red-hot. 

Fifthly, in its dijjelublenef * for putting fome drops of diftilfd Vinegar 
upon die Stone, 1 found it prefentlyto yield very many Bubbles, juft like 
thofe which may be obferv din (pint of Vmegar when it ctHrodcs coraU^ 

though 
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though perhaps many of thofe fmall Bubbles fnight proceed from fome 
finall parcels of Air which were driven out of the pores of this petrify d 
fubftance by the infinuating liquid mcnflrunm. , 

Sixthly, in its rigidnefi and friability > being not at all flexible but 
brittle like a Flint, infomuch that I could with one knock of a Hammer 
break off a piece of it, and with a few more, reduce that into a pretty 
fine powder. 

Seventhly, it feem’d alfo very differing from Wood to the touch^feel- 
ingmote cold then Wood ufually does, and much like other dole ftones 
and Minerals. 

The Reafons of all which rh£»omena feem to be, 

That this petrify’d Wood having lain in fome place where it was well 
foak’d With petrifying water (that is. fuch a water as is well impregnated 
withftony and earthy particles) did by degrees fera rate, eitherbytrain¬ 
ing and filtration , or perha ps, by precipitation , cokefien of coagulation^ abun^ 
dance of ftony particles from the permeating water, which ftony par¬ 
ticles,being by means of the fluid vehicle convey d,notonely into the A//- 
crefcopical pores, and fo pcrfe&ly ftoping them up, but alfo into the pores 
or iuttrjlitia, which may. perhaps, be even in the texture or Schematifme 
of that part of the Wood,which, through the A/icroJcope, appears moft lb- 
lid, do thereby fo augment the weight of the Wood, as to make it above 
three times heavier then water, and perhaps, fix times as heavie as it wa* 
when Wood. 

Next, they thereby fo lock up and fetter the parts of the Wood, that 
the fire cannot eafily make them flic away .but the action of the fire upon 
them isotiely able to char thofe parts, as it were, like a piece of Wood,if 
it be clos’d very faff up in Clay,and kept a good while red-hot in the fire, 
will by the heat of the fire be charr’d and not confirm'd, which may, per- 
hags, alfo be fomewhat of the caufe, why the petrify’ct fubftance appear’4 
of a dark brown colour after it had been burnt. 

By this intrufion of the petrifying particles, this fubftance alfo become* 
hard and friable ^ for the finaller pores of the Wood being perfe&ly 
wedg’d, and ftuft up with thofe ftony particles, the final! parts of the 
Wood have no places or pores into which they may Aide upon bending, 
and confequently little or no flexion or yielding at all can be caus’d in 
fuch a fubftance. 

The remaining particles like wife of the Wood among the ftony par¬ 
ticles, may keep them from cracking and flying when put into the fire, 
as they are very apt to do in a Flint. 

Nor is Wood the onely fubftance that may by this kind of traufaftta* 
tioM be chang'd into ftone 5 lor I my felf have feen and examin’d very 
many kinds of fubftances, and among very credible Authours, we may 
meet with Hiftories of fuch Metamorphojec wrought alreoft on ail kind 
offirbftauces, both V egetable and Annual^ which Hiftories, it is not my 
bufioefs at prefent, either to relate, or epitomife 9 but only to ief down 
fome Obfcrvatkx) I lately made on feveral kind of petrify d Shels, found 
about Kmrfidnr, which lies within four or five miles of Brifto 4 which are 
commonly call’d Serpentinc-Jiones., Exami- 
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Examining feveral of thcfc very curioufly figur’d bodies fwhich are 
commonly thought to be Stones form’d by fome extraordinary Plaftic/f 
virtue latent in the Earth it felf) I took notice of thefe particulars: 

Firft, that thefe figured bodies, or ftone s, were of very differing fob- j 
ftances, as to hardnefs: fome of Clay, fome Marie, fome foft Stone, al- 
moft of the hardnefs of thofe foft (tones which Mafons call Fire-ftone, 
others as hard as Portland (tone, others as hard as Marble, and fome as J 
hard a a Flint or Cryftal. 1 

Next, they were of very differing fubftances as to tranfparency and 1 
colour ; fome white, fome almoft black, fome brown, fome Metalline, or 
like Marchafites ; fome transparent like white Marble, others like flaw’d 
Cryftal,fome gray, fome of divers colours ; fome radiated like thefe long 
petrify d drops, which are commonly found at the PeaJ^, and in other 
fibterranecus caverns , which have a kind of pith in the middle. 

Thirdly, that they were very different as to the manner of their out¬ 
ward figuration ; for fome of them feem’d to have been the fubftance 
that had fill'd the Shell of fome kind of Shel-fifh ; others, to have been 
the fubftance that had contain’d or enwrapp’d one of thofe Shels,on both 
which,the perfect impreflion cither of the infide or outfide of foch Shells 
feem d to be left, but for the moft part, thofe impreflions feem’d to be 
made by an imperfett or broken Shell, the great end or mouth of the 
Shell being always wanting, and oftentimes the little end, and fometimes 
half, and in fome there were impreftions, juft as if there had been holes 
broken in the figurating, imprinting or moulding Shell ; fome of them 
feem d to be made by foch a Shell very much brufed or flaw'd, infomuch 
that one would verily have thought that very figur’d ftone had been 
broken or brufed whilft a gelly, as ’twere, and fo hardned, but within 
in the grain of the ftone, there appear’d not the leaft fign of any foch 
brufe or breaking, butonely on the very uttermoft foperficies. 

Fourthly, they were very different,as to their outward covering, fome 
having theperfett Shell, both in figure, colour, and fubftance. Sicking 
on upon its furface, and adhering to it, but might very eafily be fepa* 
rated from it, and like other commo&Coc{fe or Scolopfljefs, which fome of 
them moft accurately refembled,were very difloluble in common Visit gar, 
others-of them,efpecially thofe Serpentine , or Helical (lanes were cover'd 
or retained the fhining or Pearl-colpur'd fubftance of the infide of a She),, 
which fubftance, on fome parts of them, was exceeding thin, and might 
very eafily be rubbed off; on other parts it was pretty thick, and re¬ 
tained a white coat, or flaky fubftance on the top, juft like the outfidcs 
of fuch Shells; fome of them had very large pieces of the Shell very 
> plainly flicking on to them, which were eafily to be broken or flaked on 
by degrees: they likewife, fome of them retain'd all along the forface of 
them very pretty kind of futures , fuch as areobferv’d in the fkulls of fe¬ 
veral kinds of living creatures, which futures were moft curioufly (hajp’d 
in the manner of leaves, and every one of them in the feme §he|L exaaly 
one like another, which I was able to difeover plainly enough with] *’ 
naked eye, but more perfectly and diftin&ty with my Micrt/afe ; 
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thefe }******* by breaking fome of thefe ftones,I found to be the termini, 
or boundings of certain diaphragms ,or partitions,which feem’d to divide! 
the cavity of the Shell into a multitude of very proportionate and regi^ 
Jar cells or caverns , thefe Diaphragms , in many ofthem, I found very per^ 
and compleat, of a very diftinft fubftance from tl>at which fill’d the 
cavities, and cxatttyt>f the lame kind with that which covered the out- 
fide, being for the moft part whitifh, or mother-of-pearl tolour’d. 

M for the cavities between thofe Diaphragms , I found fome of them 
filk’d’with Marie, and others withfeveral kinds of ftoriea, others, for the 
tnoft part hollow, oncly the whole cavity was ufuajly covered over 
Vith a kind of tartar tons petrify d fubftance, which ftuck about the fides, 
and was there Ihot into very curious regular Figures, juft as Tartar, or 
other diffolv’d Salts are obferv’d to ftick and cryjialhze about the fides of 
the containing Veftels^ or like thofe little DiamantsSnhich. I beforeob- 
ferved to have covered the vaulted cavity of a Flint 5 others had thefe 
cavities all lin’d with a kind of metalline or marchafte-hke fubftance, 
which with a Mi cr of cope l could as plainly fee moft curioully and regu¬ 
larly figured, as 1 had done thofe in a Flint. * 

From all which, and fcvcral other particulars which I obferv’d, I can* 
not but think, that all thefe, and moft other kinds of ftony bodies which 
are found thus ftrangely figured,do owe their formation and figuration, 
not to any kind of.Plafiic^ virtue inherent in the earth, but to the Shells 
of certain Shel-fifhes, which, either by feme Deluge, Inundation, Faith* 
quake, or fomefuch other means, came to be thrown to that place, and 
thereto be fill’d with feme kind ofMudd or Clay, or petrifying Water, 
or fome other fubftance, which in tra& of time has been fettled toge* 
therand hardned in thofe fhelly m'oulds into thofe lhaped fubftances wo 
now find them 5 that the great and thin end of thefe Shells by that Earths 
quake, or what ever other extraordinay caufe it was that brought them 
thither, wasbroken off}' and that many others were otherwife broken, 
bruifed and disfigured $ that thefe Shells which are thus fpirallied and fe* 
paratedwith Diaphragmes ,were feme kind of Nautili or Porcelane Jheltf $ 
and that others were (hells of Cockles,Aliifcksfer'mincHs^SeolopsfsLz. of 
various forts y that thefe Shells in many, from the particular nature of the 
containing or enclos’d Earth, or fome other caufe, have in tradl of time 
rotted and mouldred away, and onely left their rmpreffions, both on the 
Vpntdininigr 3 ^d contained fubftances 5, and fo left them pretty loofeouf 
within another fo that they may be eafily fepa rated by a knock, or two 
of a Hammed : ’That.others of' thefe Shells, according to the nature 
of the fubftances adjacent to them, have, by a long continuance in 
that pofthre, been petrify?d and turn’d into the nature of ftone, juft as I 
even now obferv’d feveral forts of Wood to be. That oftentimes the Shell 
tfcay be found with one kind of fubftance within, and quite another 
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further, that feme parts oft he fame Shell may be fill’d in one place, ana 
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fome other caverns in another, and others in a third,or a fourth) or a .. 
place, for fo many differing fubftances have I found in one of thefe 
trifyd Shells,and perhaps all thefe differing from the encompafling e« 
or ftone $ the means how all which varieties may be caus’d, I think, w 
not be difficult to conceive, to any one that has taken notice of th< 
Shells, which are commonly found on the 4 Sea fhore : And he that fh* 
throughly examine feveral kinds of fuch Curioufly form’d ftones,will 
am very apt to think) find reafon to fuppofe their generation or for 
tion to be aferibable to fome fuch accidents as I have mention’d, .... 
not to any fUftick. virtue : For it feems to me quite contrary to the ii 
finite prudence of Nature, which is obferyable in all its works and pro- 
dudions, to defign every thing to a determinate end, and for the attain¬ 
ing of that end, makes ufe of fuch ways as are (as farr as the knowledge 
of man has yet been able to reach ) altogether confonant, and mpj| 
agreeable to man’s reafon, and of no way or means that docs contradift, 
or is contrary to humane Ratiocination^ whence it has a long time beef 
a general obfervation and ntdxtme, that Nature does nothing in vain $ It 
feems, I fay, contrary to that great Wifdom of Nature, that thefe prettily 
(hap d bodies fhould have all thofe curious Figures and contrivance^ 
(which many of them are adorn'd and contriv'd with) generated or 
wrought by a Yla/iic^ virtue , for no higher end [then onely to exhibit^ 
foch a form s which he that fhall throughly confider all the circuuiftanccs 
of fuch. kind of f igur’d bodies, will, I think, have great reafon to ber 
lieve, though, I confels, one cannot prcfently be able to find out what 
Nature’s dehgns arc. It were therefore very defirable, that a good coir 
le&ion of fuch kind of figur’d ftones were colle&cd ^ and as many parr 
ticulars, circumftances, and informations colletted with them as could be 
obtained, that from fuch a Hiftory of Obfervation* well rang’d, ex¬ 
amin'd and digefted, the true original or produ&ion of all thofe kinds 
of ftones might be perfe&ly and furely known j fuch as are Thunder- 
ftones , Lapides Stellares, Lapides Judaici^nd multitudes of other, where¬ 
of mention is made in Aldrovandu* Worming and other Writers of 
Minerals. 


Obferv. X V111. Oftbe Schematifme or Texture of Cork, <ml 
of the Cells and Fores of fome other fuch frothy Bodies* 

1 Took a good clear piece of Cork, and with a Pen-knife fharpcn’d ai 
keen as a Razor, I cut a piece of it off, and thereby left the furfece of 
it exceeding fmooth, then examining it very diligently with a Jldicrc 
ft ope, me thought I could perceive it to appear a little porous; but 
could not fb plainly ^liftinguifb them, as to be fure that they were po 
much left what Figure they were of: But judging from the Ik&nefiau 
yielding quality of the Cork, that certainly the tcxturc coiffdnot be j 
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curious, but that poflibly, if I could ufc fome further diligence, I might 
find it to be dilcernable with a Microfcope , I with the fame (harp Pen- 1 
knife, cut off from the former fmooth furface an exceeding thin piece of 
it, and placing it on a black objedt Plate, bccaufe it was it felf a white 
body, and calling the light on it with a deep plano-convex Glafs , I could 
exceeding plainly perceive it to be all perforated and porous,much like 
a Honey-comb,but that the pores of it were not regular; yet it was not 
unlike a Honey-comb in thefe particulars. 

Firft, in that it had a very little folid fobftance, incomparifonof the 
empty cavity that was contain’d between, as does more mamfeftly appear 
by the Figure A and B of the X f. Sc heme, for the Interjlitia , or walls 
(as I may fo call them) or partitions of thole pores were neer as thin in 
proportion*to their pores, as thole thin films ofWaxina Honey-comb 
(which enclofeand conftirute the fexangular cells) are to theirs. 

Next, in that thefe pores, or cells, were not very deep, but confided 
of a great many little Boxes, feparated out of one continued long pore, 
by certain Diaphragms, as is vilible by the Figure B, which reprefents a 
fight of thole pores fplit the long-ways* 

I no foonerdilcern’d thefe (which were indeed the firft microfcopical 
pores I ever law, and perhaps,that were ever feen, for I had not met with 
any Writer or Perfon, that had made any mention of them before this) 
but me thought I had with the dilcovery of them, prelently hinted to me 
the true and intelligible reafon of afl the Phenomena of CorkAs, 

Firft, if I enquir’d why it was lo exceeding light a body? my Micro - 
Jcope could prefently inform me that here was the lame reafon evident that 
there is found for the lightnefsof froth, an empty Honey-comb, Woolj 
a Sponge, a Pumice-ftone, or the like $ namely, a very (mail quantity of a 
fbhd body, extended into exceeding large dimenfions. 

Next, it feem’d nothing more difficult to give an intelligible reafon^ 
why Cork is a body lb very unapt to fuck and drink in Water, and con-* 
fequently prelerves it felf, floating on the top of Water, though left on it 
never fo long : and why it is able to flop and hold air in a Bottle,though 
it be there very much condens'd and conlequently prefles very ftrongly 
to get a paflage out, without fufiering the leaft bubble to pals through 
its mbftance. For, as to the firft, fpice our Microfcope informs us that the 
iubftance of Cork is altogether fill’d with Air, and that that Air isper- 
fcdJLy enclofed in little Boxes or Cells diftinft from one another. It feems 
very plain, why neither the Water, nor any other Air can eafily infinu- 
ate it felf into them, fince there is already within them an intus exijlens, 
and confequentiy, why the pieces of Cork become fo good floats for 
Nets, and floppies for Viols, or other clofe Vefiels. 

And thirdly, if we enquire why Cork has fucha fpringinefs andfwel- 
ling nature wftem comprefs d ? ana how it comes to fiifler fo great a com- 
preffion, or feeming penetration of dimenfions, fo as to be made a fub- 
ftance ashcavic again and more, bulk for bulk, as it was before corapref* 
6on,and yet fuffer’d to return, is found to extend it felf again into the 
fame Jpace ?. Our Microfcope will eafily inform us, that the whole mafi 
j ■>’ R confifts 
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confifts of an infinite company of fmall Boies or Bladders of Air, w 
is a fiibftance of a fpringy nature, and that will fuffer a confiderablc c 
denferion (as I have feveril times found by divers trials, by which I lu 
moft evidently condens’d it into lefs then a twentieth part of its ufual 
menfions neer the Earth, and that with no other ftrength then that of 
hands without any kind of forcing Engine,fuch as Racks,Leavers,Whc 
Pullies, or the like, but this onely by and hy) and befides, it feems v< 
probable that thole very films or fidcs of thepores,have in them a Iprin 
ing quality, as almoft all other kind of Vegetable ftibfiances havc,fo 
to help to rcftorc themfelves to their former polit ion. 

Ana could we fo eafily and certainly dilcover the Schematifme ai 
Texture even of thefe films,and of fcveral other bodies^swc can thefe 
Cork 5 there feems no probable realbn to the contrary, but that we migh 
as readily render the true reafon of all their fhtuemtna $ as namely,wha 
were the caufe of the fpringinefi, and toughnefi of fome,both as to thejr 
flexibility and reftitution. What, of the friability or brittlcnefi of fome 
others, and the like ^ but till fuch time as our Mcrofiope , or fome other 
means,enable us to dilcover the true Schematifm and Texture of all kinds 
of bodies, we muft grope, as it were, in the dark, and onely ghels at the 
true realbns of things by fimilitudes and comparilbns. 

But, to return to our Obfervation. I told fcveral lines of theft 
pores, and found that there were ufually about threefcore of thefe final! 
Cells placed end-ways in the eighteenth part of an Inch in length,whencjc 
I concluded there muft be neer eleven hundred of them, or fcmewhdt 
more then a thouland in the length of an Inch, and therefore in a fquare 
Inch above a Millicm, or 1166400. and in a Cubick Inch,above twelvje 
hundred Millions, or 1259712000. a thing almoft incredible, did notour 
Aftcrofcope allure us of it by ocular demonftration * nay, did it nor difeo* 
verto us the pores of a body, which were they diaphragm dJSke thole of 
Cork, would afford us in one Cubick Inch, more then ten times as many 
little Cells, as is evident in fcveral charr’d Vegetables} lo prodigioitfly 
curious are the works of Nature, that even thefe confpicuous pores of 
bodies, which ftem to be the channels of pipes through which the Suenu 
wdritntf , or natural jiiices of Vegetables are convey d, and feem to cor- j 
refpond to the veins, arteries and other Vcfiels in fcofiblc creatures, r* 1 
thefe pores I lay; whic h Teem to be the Vcffcls of nutrition to the va 
body in the World, are yet fo exceeding fmall, that the Atoms whic 1 
nrmvfcncy'd would go neer to prove too bigg to enter them, much 
toconftitutc a fluid body in tbem.And how infinitely finaller then muft 
the Vcftclsofa Mite, or the pores of one of thefe little Vegetables Ihavi 
difcovered to grow on the back-fidc of a Rofe-leaf, and urall anon me 
fully deferibe, whofe bulk is many millions of times left then the bulk 
the fmall ffirub it grows on* and even that jfarub, many millions oft 
Ids in bulk then leveral trees (that have heretofore grown in E* ’ 
and arc this day Aou riftring in other hotter CHmates, as we are vc 
dibly inform'd) if at leaft the pores of this feud! Vegetable fbould 
any inch proportion, tp the body of it , as. we have fouodthdf 
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of other Vegetables to do to their bulk. But of thde pores I have laid 
more el fewhere. 

To proceed then, CorkTeems to be by the tranfverfc conftiturion of 
the pores, a kind ol Fungus orMufhfomc, for the pores lie like lo many 
Kays tending from the center, or pith of the tree, outwards :, fo that if 
you cutoff a piece from a board of Cork trnnfverlly, to the Hat of iff 
you will, as it were, fplit'the pores,-and they will appear juft as they are 
exprefsd in the Figure B of the XL Scheme. But if you fhave off a 
very thin piece from this board, parallel to the plain of it, you will cut 
all the pores tranfverlly, and they will appear almolf as they are exprefs’d 
in the Figure A, fave onely the folid Interftitia will not appearfo tljick 
as they arc there reprefenteb. 

So that Cork fcenis tofuck its nourifhnicnt from the fubjacent bark of 
the Tree immediately, and to be a kind of excrefcence, or a fubftance 
diftimft from the fubftances of the entire Tree, fomething analogns to 
theMufhrome,or Mols on other Trees, or to the hairs on Animals. And 
having enquir’d into foe Hiffory of Cork, I find it reckoned as an 
extrefcency of the bark of a certain Tree, which is diftinft from the two 
I barks that lie within it, which are common alfo to other trees 5 That tis 
fbme time before the Cork that covers the young and tender fprouts 
I comes to be difcernable; That it cracks,Haws.and cleaves into many great 
I chaps, the bark underneath remaining entirej That it may befeparated 
{§.■ and rempv d from theTree, and yet the two under-barks (Inch as arc 
t alfo common to that with ether Trees) not at all injur’d, but rather 
t helped and freed from an external injury. Thus Jonftonus in Dcxdrologia, 
f (peaking de Subere^ fays, Arbor eft proccru^ Lignum eft robujlumy denipto 
[ cortice in aquis non ftu/Ut, Cortice w orbent dctrallo juvatur , crafcefcens 
I enim praftringit & ftrangulat , intra triennmm iterum repjftur : Caudex ubi 
adolcfcit crajjus , cortex fttperior denftts carnojuSyduos digitos crajjus, fcaber 9 
ntnojitSy & qui nift detrahatur dehifeit , altoque fttbnafcente expellitur , inte¬ 
rior qkt fubeft novellus it a rubet ut arbor minio pitta vide at nr. Which 
Hiftories,if well confider’d, and the tree, fubftance, and manner of grow- 
I ing, if well examin'd, would, I am very apt to believe,much confirm this 
I my conje&ure about the origination of Cork. 

Nor is this kind of T exture peculiar to Cork onely $ for upon exami* 
nation with my Micreftope , I have found that the pith of an Flder,oral- 
moft any other Tree, the inner pulp or pith of the Cany hollow ftalksof 
fevcral other Vegetables: as of Fennel, Carrets, Daucus, Bur-docks, 
s Teafels, Fcam, fbme kinds of Reeds, &c. have much fucb a kind of 
Scbemafijme , as I have lately lhewn that of Cork, fave onely that here 
the pores are rang'd the long-ways, or the fame ways with the length of 
the Cane,whereas in Cork they are tranfverfc. 

The pith al/b that fills thatpart of theftalk ofa Feather that is above 
the Qiiil, has much fuch a kind of texture, faveotiely that which Way fo¬ 
rever I fet this light fubftance, the pores Teem d to be cut tranfverflys fb 
that I ghels this pith vyhich fills the Feather, not to confift of abundance 
of long pores feparated with Diaphragms, as Cork does, but to be a kind 
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of lblid or hardned froth,or a congeries of very fmall bubbles confolidated 
in that form,into a pretty ftiffas well as tough.concrcte,and that each Ca¬ 
vern, Bubble, or Cell, is diftin&ly leparate from any of the reft* without 
any kind of hole in the encompafling films, fo that I could no more blow} 
through a piece of tfiis kinde of fubftance,then I could through a piece ofj 
Cork, or the found pith of an Elder. ‘ 

But though ! could not with my Microftope, nor with my breath, nor 
any other way 1 have yet try’d, dilcover a paflage out of one of thofe 
cavities into another, yet I cannot thence conclude, that therefore there 
are none fuch, by which the Succus nutritiusl or appropriate juices ofVe- 
getables, may pafs through them 5 for, in icveral of thofe Vegetables* 
whil’ft green, I have with my Aficroftcope , plainly enough difeover’dthefe 
Cells or Poles fill’d with juices, and by degrees fweating them out: as I 
have alio obfcrved in green Wood all thofe long Alicroftopical pores 
which appear in Charcoal perfe&ly empty of any thing but Air. 

Now, though I have with great diligence endeavoured to find whe¬ 
ther there be any fuch thing in thofe Microfcopical pores of Wood or 
Piths, as the Valves in the heart,veins,and other paflages of Animals,that 
open and give paflage to the contain’d fluid juices one way, and (hut 
themlelves,and impede the paflage of fuch liquors back again,yet have I 
not hitherto been able to fay any thing pofitivein it} though,me thinks, 
it feems very probable,that Nature has in thefe paflages,as well as in thofe 
of Animal bodies,very many appropriated Inftruments and contrivances, 
whereby to bring her defigns and end to pals,which tis not improbable, 
but that Ionic diligent Oblerver, if help'd with better Alicrofcopes , may 
in time deteft. 

And that this may be fo, leems with great probability to be argued 
from the ftrange Phenomena of fenlitive Plants, wherein Nature leems 
to perform leveral Animal aftions-with the fame schematism or Orgini&a- 
tion that .is common to all Vegetables, as may appear by fome no lefs 
inftruttive then curious Obfervations that were made by divers Emi¬ 
nent Members of the Royal Society on lome of theie kind of Plants,where¬ 
of an account was delivered in to them by the moft Ingeniou^and Excel¬ 
lent Vhyftciatj , Do&or Clarl ^ which, having that liberty granted me by 
that moft Illuftrious Society, I have hereunto adjoyn’d. 

’ k * f » 

Obfervations m the Humble and Senfible Plants in M r ChiffinY 
Garden in Saint James’s Park 0 made Auguft the 9 fhi 1661. 
Preferrt, the Lord Brouncktr , Sr. Robert Moray, Dr, Wilkins, 
Mr. Evelin, Dr. Henfhaw, and Dr. Clark* 


There are four Plants, two of which arc little fhrub Plants 
with a little fhort ftock, about an Inch above the ground, froff 
whttxceare fpread feveral (Vicky branches, found, ftreight, anc 




MlCROGRAPHlA. H7 

fmoOtii in the diftanoes between the Sprouts, hue juft under the 
Sprouts there are tw o (harp thorny prickles, broad in die let- ** 
ting on, as in the Bramble, one'juft under the Sprout, the other 
on the opposite fide of the branch. 

The diftances betwixt the Sprouts are ufuaily ^bmething ^ 
more then an Inch, and many upon a Branch, according to its fi & »• 
length, and they grew fo, that if the lower Sprout be on thej^ft; 
fide of the Branch, the next above is on the right, and fo to the 
end, not fprouting by pail's. 

At the end of each Sprout are generally four fprigs, two at 
the Extremity, and one on each fide, juft under it. At thefirft 
fprouting of thefe from die Branch to the Sprig where the leaves 
grow, they are full of little fhort white hairs, which wear off as 
the leaves grow, and then they are fmooth as the Branch. 

Upon each of thefe fprigs, are, for the moft part, eleven pair 
of leaves, neatly fee into the uppermoft part of the little fprig, 
exadly one againft another, as it were in little articulations , f'uch 
as Anatomifts call Enarthrofis , where the round head of a Bone 
is received into another fitted for its motion; and ftanding very 
.fitly to fhut themfelves and touch, the pairs juft above them 
clofing fomewhat upon them, as in the (but fprig ; fo is the 
little round Pedunculus of this leaf fitted into a little civ icy of 
the fprig, vifible to the eye in a fprig new pluck d, or in a lprig 
•withered on the Branch, from which the leaves eafiiy fail by 
touching. 

The leaf being almoft an oblong fquare, and let into tlie/V- 
dunculus^ atone of the lower corners, receiveth from that not 
Onely a Spine , as I may call it, which, palling through the leaf, 
divides it fb length-ways that the outer-fide is broader then the 
inner nefct the fprig, but little fibres palling; obliquely towards 
the opposite broader fide, leem to make it here a little mufcular, 
and fitted to move the whole leaf’ which, together withrhfc 
whole fprig, are fet full with little (horc whitUh hairs. 
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One of thefe Plants, whole branch Teem’d to be older and 
more grown then the other, onely the tender Sprouts of it, after 
the leaves are (hut, fall and hang down; of the other, thb whole 
branches fall to the ground, if the Sun (bine very warni,upcn the 
firft taking off the Glafs, which I therefore call the bumble Plant, 

The other two, which do never fall, nor do any of their 
branches flagg and hang down, fhut^ot their leaves, but upon 
fomewhat a hard ftrokc; the ftalks Teem to grow up from a root, 
and appear more herbaceous , they are round and fmooth, without 
I] any prickle, the Sprouts from them have feveral pairs of fprigs, 
with much lefs leaves then the other dh them, and have on 
each fprig generally feventeen pair. 

, Upon touching any of the fprigs with leaves on,all the leaves 
on that fprig contra&ing themfelves by pairs, joyned their up¬ 
per fuperficies clofe together. 

Upon the dropping a drop of Aqua forth on the fprig be- 
• twixt the leaves, / f all the leaves above fhut prefendy, thofe 
below by pairs fucceffively after, and by the lower leaves of the 
other branches, / /, kk 7 &c. and fo every pair fucceffively, 
with fome little diftance of time betwixt,to the top of each fprig, 
and fo they continu’d (hut all the time we were there. But I re¬ 
turning the next day, and feveral days fince,found all the leaves 
dilated again on two of the fprigs; but from //, where the Aqua 
forth had dropped upwards, dead and withered; but thofe be¬ 
low on the fame fprig, green, and doling upon the touch, and 
arc fo at this day, Auguji 14, 

With a pair of Sciflers, as fuddenly as it could be done, onp 
of the leaves b b was clipped off in the middle,upoti which that 
pair, and the pair above, clofed prefently, after a little interval, 
d d , then e e, and fo the reft of the pairs, to the bottom of the 
fprig, and then the motion began in the lower pairs, / /, on the 
other fprigs, and fo (hut them by pairs upwards, though not 
with fuch diftintt diftances. 

1_ Under 
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Under a pretty large branch with its fprigs on, there lying 
a large Shell betwixt two and three Inches below it, there was 
rubbed on a ftrong fented oyl, after a little time all the leaves on 
that /prig were (but, and fo they continued all the time of our 
(lay there,but at my returne the next day, I found the portion 
of tfc Shell alter’d, and the leaves expanded as before, and 
doling upon the touch. 

Upon the application of the Sun-beams by a Burning-glafs, 
the more humble Plant fell, the other (but their leaves. 

We could not fo apply the fmoak of Sulpher , as to have any 
vilible effeft from that, at two or three times trial; but on ano¬ 
ther trial,the fmoak touching the leaves,ir l'ucceeded. 

The humble Plant fell upon taking off the Glafs wherewith it 
was covered. 

Cutting off one of the little Sprouts, two or three drops of li¬ 
quor were thruft out of the part from whence that was cur,very 
cleer, and pellucid, of a bright greenilb colour, tatting at firft a 
litdebitterilb,but after leaving a licorifh-like taftein my mouth. 

Since,going two or three times when it was cold, I took die 
Glafles from rhe more humble Plant ,and it did not fall as former¬ 
ly, but (hut its leaves onely. But coming afterwards, when the 
Sun (bone very warm, as foon as it was taken off\ it fell as 
before* 

Since I pluck'd off another fprig, whofe leaves were all (but, 
and had been fo fome time, thinking to obferve rile liquor 
(hould come from that I had broken off, but finding none, 
though with prefling,to come, I, as dexteroufly as 1 could, pull'd 
off one whofe leaves were expanded, and then had upon the (hut¬ 
ting of the leaves, a little of the mention’d liquor, from the end 
of the fprig I had broken from the Plant* And riiis twice fuc- 
ceflwely, as often almoft as I durtt rob the Plant. 

But my curiofity carrying me yet further, I cut off'one of 
the harder branches of the ftronger Plant, and there came of the 

' liquor. 
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liquor, both from that I had cut, and that I had cut it from, 
without prelTure. ; 

Which made me* think, that the motion of this Plant upon 
touching, might be from this, that there being .aconftantwfcr. 
courfe betwixt every part of this Plant and its root,e#her by a ciu 
■ culation ofthis liquor",or a conftant preffing of the fubtiler parts 

of it to every extremity of the Plant. Upon every prefliire jron^ 
whatfoever it proceeds, greater then that which keeps it up, the 
fubtile parts of this liquor are thruft downwards, towards its ar- 
ticulations of the leaves, where, not having room prefendy to get 
into the fprig,the little round pedunculus ;, from whence the Spine 
and thofe oblique Fibres I mention’d rife, being dilated, the 
Spine and Fibres (being continued from it) muft be contraftcd 
and fhorrncd, and fo draw the leaf upwards to joyn with its fel¬ 
low in the fame condition with it lelf, where, being 
are held together by the implication* of the little wh 
well is by the ftill retreating liquor, which diiiendi ig the Fibres 
that are continued lower to the branch and root, fjhorten them 
above; and when the liquor is fo much forced from the Sprout, 
whofe Fibres are yet tender, and not able to f jpport themfelves, 
but by that tenfnefs which the liquor filling their interjiices gives 
them, the Sprout hangs and flags. 

But, perhaps, he that had the ability and leifufe to give you 
the exa& Anatomy of this pretty Plant, to (hew ybu its Fibres^ 
and vifible Canales , through which this fine liquor circulated^ 
or is moved, and had the faculty of better and more oopibufly 
exprefling his Obfcrvations and conceptions, fuch a one Would 
eafily from the motion of this liquor, folve all the Phenomenal 
and would not fear to affirm, that it is t no obfeure fenfifticn this 
Plant hath. But I havefaid too much, I humbly fubmit, audam 
ready to (land corrected. 7 / v j } 

I have not yet made fo full and fatisfa&oryObfervations ss jQffifc on 


doled, they 
itifh hair, as 


this Plant, which feems to be a Subject that will afford abundance of 

information. 
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information. Eut as farr as I have had Opportunity to examine it,I have 
difcovered with my Microfcope very curious ftrufturcs and contrivances* 
but defigning much more accurate examinations and triaIs 5 both with my 
Mtcrofcope , and otherwife, as fbon as the feafbn will permit, I fliall not till 
then add anything of what I have already taken notice of* but as farr as 
I have yet obferv’d,I judge the motion of it to proceed from caufes very 
differing from thole by which Cut-ftrings,or Lure-ft rings,the beard of a 
wilde Oat , or the beard of the Seeds ot Geranium^ Mofcatnm , or Mitsk , u - 
grafi and other of kinds of Cranes+btll^ move themfelves. Of which l (hall 
add more in the fubfequent Obfervations on thofe bodies. 


Obferv. XIX. Of a Plant growing in the blitted or yellow ffecks 
cf Damask-rofe-leaves, Bramble-leaves, and fame other kind 
cf leaves . 

T Have forfeveral years together,in the Moneths ofjf uue^'jnly i Angujl > 
* and September {when any of the green leaves of Rojes begin to dry and 
grow yellow) obferv’d many of them, efpecially the leaves of the old 
fhrubs of Damask^ Rofes, all befpccked with yellow ftains, and the under- 
fides juft againft them, to have little yellow hillocks of a gummousfub- 
ftance, and feveral of them to have fmall black fpots in the midft of thofe 
yellow ones, which, to the naked eye, appear’d no bigger then the point 
of a Pin, or the fmalleft black fpot or tittle of Ink one is able to make 
with a very fharp pointed Pen. 

Examining thele with a Microftope , I was able plainly to diftinguifh,up 
and down the furface, feveral fmall yellow knobs, of a kind of yellowifh 
red gumrny fubftance, out of which I perceiv’d there fprung multitudes 
of little cafes or black bodies like Seed-cods, and thofe of them that 
were quite without the hillock of Gumm, difclos’d themfelves to grow 
out of ft with a fmall Straw-colour’d and tranfparent ftem, the which 
feed arid ftem appear’d very like thofe of common Mofs (which I elfe- 
where defcribe) but that they were abundantly left, many hundreds of 
them being not able to equalize one fingle feed Cod of Mofs. 

I have often doubted whether they were the feed Cods of fbme little 
Plant, or fbme kind of fmall Buds, or the Eggs of fbme very fmall Infe&, 
they appear’d of a dark brownifh red, fome almoft quite black, and of a 
Figure much refcmbling the feed-cod of Mofs, but their ftalks on which 
they grew Were of a very fine tranfparent fubftance, almoft like the ftalk - 
of mould, but that they feem’d fbme what more yellow. 

Thatt which makes me to fuppofe them to be Vegetables, is for that I 
perceiv’d many of thofe hillocks bare or deftitutc, as if thofe bodies lay 
yet conceal‘d,as G. In others of them,they were juft fpringing out of their 
gummy hillocks, which all feem’d to fhoot dire&ly outwards, as at A. In 
others, as at B, I found them juft gotten out,with very little or no ftalk, 
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and the Cods of an indifferent cize^but in others,as C, I found them begin 
to have little fhort ftalks, or ftems 5 in others, as D, thofc ftems were 
grown bigger, and larger j and in others, as at E, F, H, I, K., L, &c. thofc 
ftems and Cods were grown a great deal bigger, and the ftalks were 
more bulky about the root, and very much .taper'd towards the top, as 
at F and L is moft vifible. 

I did not find that any of them had any feed in them, or that any of 
them were hollow, but as they grew bigger and bigger, I found thofc 
heads or Cods begin to turn their tops towards their roots, in the fame 
manner as I had obfcrv d that of Mols to do* fo that in all likelihood, 
Nature did intend in that pofture, what fhe does in the like feed-cods of 
greater bulk, that is, that the feed, when ripe, fhould be fhaken out and 
difperfed at the end of it, as we find in Columbine Cods, and the like. 

The whole Oval OOOO in thefccond Figure of the 1 2 . Scheme 
reprefcnts a fmall part of a Rofe leaf, about the bignefs of the little Oval 
in the hillock, C, marked with the Figure X. in which I have not par¬ 
ticularly obferv’d all the other forms of the furface of the Rofc-leaf, as 
being little to my prefent purpofe. 

Now, if thefe Cods have a feed in them fo proportion’d to the Cod, as 
thofc of Pinks, and Carnations , and Columbines , and the like, how unima¬ 
ginably fmall muft each of thofc feeds neceflarily be, for the whole 
length of one of the largeft of thofc Cods was not , n ’ 0 part of an Inch 5 
fbme not above ^ 5 and therefore certainly, very many thoufand of 
them would be unable to make a bulk that fhould be vifible to the naked 
eye 5 and if each of thefe contain the Rudiments of a young Plant of the 
lame kind, what muft we lay of the pores and conftituent parts of that ? 

The generation of this Plant feems in part,afcribable to a kind of Mil- 
deve or j?/>gAf,w hereby the parts of the leaves grow fcabby, or putrifyd, 
as it were, lo as that the moifture breaks out in little (cabs or foots, which, 
as I laid before, look like little knobs of a red gummous fubftance. 

From this putrify’d fcabb breaks out this little Vegetable 5 which may 
be lomewhat like a Mould or Aloft ^ and may have its equivocal genera- 
tion much after the lame manner as I have fuppofed Mofs or Mould to 
have, and to be a more fimple and uncompounaed kind of vegetation, 
which is fet a moving by the putrifa&ive and fermentative heat, joyn’d 
with that of the ambient aerial, when (by the putrifadHon and decay of! 
fome other parts of the vegetable, that for a while ftaid its progrtfs) it is 
unfetter’d and left at liberty to move in its former courfc, butby reafon 
of its regulators, moves and afts after quite another manner then it did 
when a coagent in the more compounded machine of the more perfedl 
Vegetable. / 

And from this very fame Principle, I imagine the Mijleto of Oaks, 
Thoms, Appletrees, and other Trees, to have its original: It feldom or 
never growing on any of thofc Trees,till they begin to wax decrepid>and 
decay with age, and arepefter’d with many other infirmities. 

Hither alio may bereferr’d thofc multitudes and varieties ofMufbroMs, 
fuel! as th?t,call'd Jew shears, all forts of****/ and^r#* Moffes,&c- which 
■ 7 / ‘ ■ ~ infeft 
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iofeft ail kind of Trees,fhrtibs,and the like,especially when they come to 
any bignefs. And this ^ we- fee to be very much the method of Nature 
throughout its operations, put r if active Vegetables \ cry often producing a 
Vegetable ofa much lefs compounded nature, and of a much inferiour 
tribe 5 and putrefactive animal fubftances degenerating into fomekind of 
animal production of a much interiour rank,and of a more fimple nature. 

Thus we find the humours and fubftances of the -body,upon ptrtrifj&i * 

to produce Orange kinds of moving Veimine: the putrifaftion of the 
llimes and juices of the Stomaek and Curs, produce Worms almoft like 
Earth-worms,the Wheals in childrens hands produce a little Worm 5 call’d 
a H heal-poorm: Thebloud and milk, and other humours, proditee other 
kinds of Worms, at hair, it we may believ e what is deliver’d to us by 
very famous Authors -;, though, 1 confeis, 1 have not yet beenabletodif- 
cover fuch my ft lf. 

And whereas it may teem ft range that i incg.ir, Mc.il , mufty Masks , See. 
are obforv d to breed their difiering kinds of In lefts, or living creatures, 
whereas they being Vegetable lubftanccs, feem to Iv ofan inferiour kind, 
and fo unable to produce a creature more noble, or ofa more com¬ 
pounded nature tiien they themlclvcs arc of, and fo without fome con¬ 
current leminal principle, may be thought utterly unfit for fuch an ope¬ 
ration } I muff add, that we cannot prefently pofitively fay, there are 
no animal fubftances, either mediately, as by the foil or faming of the 
Plant from whence they lpnmg,or more immediately,by the real mixture 
or compofition of fuch fubftances, join’d with them y or perchance fome 
kind of InftCf, in luch places where fuch kind of putrifying o\-ferment¬ 
ing bodies are, may, by^t certain inftinift of nature, eject Ionic fort of fe- 
minal principle, whicjtf cooperating with various kinds of putrifying fub- 
ftances,may produce various kinds of InfoCts.or Animate bodies: For we 
find in 'moft forts of thole lower degrees of Animate bodies, that the 
putrifying fubftances on which theft Eggs, Seeds, or ftminal principles 
arc caff by the fnfofr, become, as it were, the Matrices or Wombs that 
conduce very much to their generation, and may perchance alfoto their 
variation and alteration, much after the fame manner, as, by ftrange and 
unnatural copulations, feveral new kinds of Animals are produc’d, as 
Mules , and the like, which are ufually call d Monftrous, becaulc a little 
unufual, though many of them have all their principal parts as perfectly 
fhap’d and adapted for their peculiar ufts, as any of the moft perfeft 
Animals. If therefore the putrifying body,on which any kind of leminal 
or vital principle chances to be caff, become fomewhat more then meer- 
ly a nurfing and foftering helper in the generation and production of 
any kind of Animate body, the more neer it approaches the true nature 
ofa Womb, the more power will it have on the by-blow it inclofts. But 
of this fomewhat more in the deftription of the tVater-gnat. Perhaps 
fome more accurate Enquiries and Obforvations about theft matters 
might bring the QUeftion to fome certainty, which would be of n ofmUl 

concern in Natural Philofophy. 

But that putrifying animal fubftantes may produce animals of an inferior 

S 2 kind, 
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kind, I fee not any io very great a difficulty, but that one may, without 
much abfurdity,admit: For as there may be multitudes of contrivances* 
that go to the making up of one compleat Animate body 5 fo,That feme 
of thofe ceadjHforsjn the perfett exiftence and life of it, may be vitiated, 
and the life of the whole deftroyed, and yet feveral of the conftitutjng 
contrivances remain intire,! cannot think it beyond imagination or poflibi- 
lity, no more then that a like accidental proce(s,as I have elfwhere hinted, 
may allb be fuppofcd to explicate the method of Nature in the Met amor- 
phojls of Plants. And though the difference between a Plant and an Ani¬ 
mal be very great, yet I have not hitherto met with any fo cogent an Ar¬ 
gument, as to make me pofitive in affirming thefe two to be altogether ^ 
Heterogeneous pt\d of quite differing kinds of Nature: And bdides.as there 
are many Zooptyts, and fenfitive Plants(divers of which^l have feen,which 
are ofa middle nature,and feem to be Natures tranfitidn from one degree 
to another, which may be obferv’d in all her other paflages, wherein (he 
is very feldom obferv d to leap from one ftep to another) fphavewe,in 
fome Authors, Inftances of Plants turning into Animals, and [Animals into 
Plants, and the like 5 and fome other very ftrange (becaufe unheeded) 
proceedings of Nature ^ fomething of which kind may be met with, in 
the delcription of the Water-Gnat , though it be not altogether fo direft 
to the prelent purpofe. 

But to refer this Difcourfe of Animals to their proper, places, I fhall 
add, that though one (hould fuppofe, or it (hould be prov’dby Obferva- 
tions, that feveral of thefe kinds of Plants are accidentally produc'd by a 
caliial putrifatfion , I fee not any great reafon toqueftion, but that, -not- 
withftanding its own produ&ion was as 'twere cafual, yet it may germi¬ 
nate and produce feed, and by it propagate its own, that is,a new Species. 
For we do not know, but that the Omnipotent and All-wile Creator 
might as dirc&ly defign the ftrutture of fuch a Vegetable, or fuch an 
Animal to be produc’d out of fuch or fuch a putr/fattion or change of 
this or that body, towards the conftitution or ftru&ure of which, he 
knew it neceflary, or thought it fit to make it an ingredient 5 as that th 6. 
digeftion or moderateffieating of an Egg, either by the Female, or the 
Sun, or the heat of the Fire, or the like, (hould produce this or that Bird $ 
or that Putrifa&ivc and warm fleams fhould,out of the blowings,as they 
call them, that is, the Eggs of a Flie,produce a living Magot, and that,by* 
degrees, be turn’d into an Aurelia , and that, by a longer and a propor-* 
tion’d heat, be tranfinuted into a Fly. Nor need we therefore to fuppofe ; 
it the moreimperfeft in its kind, then the more compounded Vegetable} 
or Animal of which it is a part 5 for he might as compleatly fumifh it 
with all kinds of contrivances neceflary for its own exiffence, and the! 
propagation of itsqwn Species, and yet make it a part ofa more com-! 
pounds body: as a Clock-maker might make a Set of Chimes to be d 
part ofa Clock, and yet, when the watch part or (hiking part are taken 
away, and the hindrances of its motion remov’d, this chiming part 
may go as accurately, and ftrike its tune as exattly, as if it were ftill a 
part of the compounded Automat orfi So, though the original caufe, or 
\ feminal 
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fcminal principle from which rhis minute Plant on Rofelcavcs did fpring^ 
were, before the corruption caus’d by the Milbdew, a component part 
of the leaf on which it grew, and did fern? as a coagcni in the producti¬ 
on and conftitntron of it, yet might it be fb Confummate. as to produce a 
Iced which might have a power of propagating the fame fpeciesrthe worktf 
of the Creator feeming of fuch an excellency,that though they are unable 
to help to the perfecting ofthe more compounded exigence of the greater 
plant or Aoimal,they may have notwithftanding an ability ofadting fingly 
upon their own internal principle, fb as to produce a Vegetable body, 
t though of a lef$ compounded nature, and to proceed fb farr in the me- 
| thod of other Vegetables, as to bear flowers andfoeds, which may be ca¬ 
ff pabale of propagating the like. So that the little cafes which appear to 
|. grow on the top of the flender ftalks, may, for ought I know, though I 
mould fuppofc them to fpring from the perverting of the ufual courfe of 
• the parent Vegetable, contain a feed, which, being fcatter’d on other 
leaves of the fame Plant, may produce a Plant of much the fame kind. 

Nor are Damafk-Rofe leaves the onely leaves that produce thefe 
kinds of Vegetable foroutings:, for I have cbferv’d thetnalfoin feveral 
’ other kinds of Rofe leaves, and on the leaves of feveral forts of Briers 
| and on Bramble leaves they are oftentimes to be found in very great 
| clufters} fb that I have found in one clufter,three,four, ofrfi ve hundred of 
them, makiriga very confpicuous black fpot Or fcab on the back fide of 
the leaf 


Obfcrv. XX. Of blue Mould, and of the firjl Principles of Vc^ 
getation arifingfrom Putrefa&ion. 

T He Blue and White and feveral kinds of hairy mouldy foots, which 
are obfervable upon divers kinds of putrifyd bodies, whether Ani¬ 
mal fubftances,or Vegetable,fuch 3s the fkin, raw or drefs’d, flefh,bloud, 
humours, milk, green Cheefe, &c. or rotten fappy Wood, or Herbs, 
Leaves, Barks, Roots, &c. of Plants, are all of them nothing elfe butfe- 
veraf kinds of fmall and varioufly figur’d Mufhrofns, which, from conve¬ 
nient materials in tho fc putrefying bodies, are, by the concurrent heat of 
the Air, excited to a certain kind of vegetation, which will not be un¬ 
worthy our more ferious (peculation and examination, as I fhall by and' 
by (hew. But, firft,I muft premife a fftort defoription of this Specimen. 
Which I have added of this Tribe, in the firft Figure of the X11. Scheme , 
which is nothing elfe but the appearance of a nfiall white fpot of hairy 
mould,multiples of which! found to befpeck Sc whiten over the red co¬ 
vers ofa fmall book,which, it feetns, were ofShecps-fkin,that being more 
apt to gather mould, even in a dry and clean room, then other feathers* 
Thefe foots appear d,through a good Aticrojcopeyo be a very pretty fhap’d 
Vegetative body, which, from almoft the fame part of the Leather, mot 
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out multitudes of fmall long cylindrical aijd trar.fparent ftalks,not exaft* 
ly ftreight,but a little bended with the weight of a round and white knob, 
that grew on the top of each of them * nipny of thefe knobs I obferv dj 
to be very round, and of a fmooth furface, luch as A A, &c. otlie^ 
fmooth likewife,but a little oblong,as B * feveral of them a little brokeq,, 
or cloven with chops at the top, as C v others flitter d as twere, or flown, 
all to pieces, as D D. The whole fubftance of thefe pretty bodies was, 
of a very tender conftitution, much like thp fubftance of the loftcr kind,, 
of common white Mufhroms, for by touching them with a Pin, I found 
them to be brufed and torn $ they leem’d each of them to have a cUn 
ftj n & root of their own 5 for though they grew necr together in a cluftetfy 
yet I could perceive each ftem to rife out of a diftinft part or pore of thfc 
Leather 5 fome of thefe were fmall and Ihort, as feeming to have been but 
newly fprung up, of thefe the balls were for the moft part round, others 
were Bigger,and taller,as being perhaps of a longer growth,and of thelt^ 
for the moft part, the heads were broken, and fome much wafted, as E j 
what thefe heads contain’d I could not perceive 5 whether they were 
knobs and flowers, or feed cafes, I am not able to fay, but they feem’d 
moft likely to be of the fame nature with thole that grow on Mufhroms, 
whi^h they did,fome of them, not a little referable. 

Bbth their fmell and tafte, which arc a dive enough to make a fenfible 
impreflion upon thofe organs, are unpleafant and noifome. 

I could not find that they would fo quickly be deftroy’d by the aftual 
flame of a Candle, as at firft fight of them I conceived they would.be,but 
they remain’d intire after I had paft that part of the Leather on which 
they ftuck three or four times through the flame of a Candle* lb that, it; 
leems they are not very apt to take fire, no more then the common white 
Mufhrbms are when they are fappy. 

There are a multitude of other fhapes, of which thele Microfcopical 
Mufhroms are figur’d, which would have been a long Work to have de- 
fcribed,and would not have fuited fo well with my delign in this Treadle, 
onely,amongft the reft, I muft not forget to take notice of one that was a 
little like to, or refembled,a Spunge, confiding of a multitude of little 
Ramifications almoft as that body does, which indeed feemsto be a kind 
ofWater-Mufhrom, of a very pretty texture, as I elfe-where m^nifeft. 
And a fecond, which I muft not omit, becaufe often mingled, and peer 
adjoining to thefe I have defcrib’d,and this' appear’d much like a Thicket 
of bulhes, or brambles, very much branch’d,and extended,fome of them, 
to a great length,in proportion to their Diameter,like creeping brambles. 

The manner of the growth and formation of this kind of Vegetable, is 
the third head of Enquiry,which, had I time,Ilhould follow;the figure 
and method of Generation in this concrete feeming to me, next after 1 
the Enquiry into the formation, figuration, or chryftalization of Salts, to 
be the moft fimple, plain, and eafie* and it leems to be a medium 
through which he muft neceftarily pals, that would with any likelihood 
inveftigate the forma informant of Vegetables: for as J think that he Ihall 
find it a very difficult talk, who undertakes to difeover the form of Sa¬ 
line 
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line cryftalllz.iticms, without the confideration and pfcfcicnce ofjtlie na¬ 
ture and reafon of a Globular form, and as difficult to explicate this con¬ 
figuration of Mulhroms, without the previous confidpration of the form 
of Salts 5 lo will the enquiry into the forms of Vegetables be no lefs, if 
not much more difficult, without the fore-knowledge of/the forms of 
Muffiroms, thefe feveral Enquiries having no lefs dependnnee one up¬ 
on another then any felt# number of Proportions in Mathematical Ele¬ 
ments may be made to have. 

Nor do I imagine that the fkips from the one to another will be found 
very great, if beginning from fluidity, or body-> without any form, we 
defeend, gradually,till we arrive at thehigheft form of a bruite Animal’s 
Soul, making thefteps or foundations of our Enquiry, Fluidity : /t)rbuu- 
lation, Fixation , Anguhzation , or CryjlallNation 'Germination or Ebulli¬ 
tion . VegetationJlantanimation^ Animation. Scnfatiott , Imagination. 

Now, that we may the better proceed in our Enquiry, It will be rc- 
quifite to conlider: 

Firft, that Mould and Mufhroms require no feminal property, but the 
former may be produc'd at any time from any kind of putrifywg Animal, 
or Vegetable Subftajice,as Flcln.e^c. kept moift and vvarm^nd the latter, 
if what Mathiolus relates be true, of making them by Art, are as much 
within our command, of which Matter take the Fpttowte which Mr* 
Varkjnfon has deliver d in his Flerbal , in his Chapter of Mufi.roms^ becaule 
I have not Afathiolus now by me : Vnto thefe Alufhroms (laith he) may 
alfo be adjoynd thofe which are made of Art (whereof Mathiolus makes men¬ 
tion) that grow naturally among certain fiontt in Naples, and that the 
fiones being digg’d up , and carried to Rome, and other places , where they 
fit thetnm their Wine Cellars , covering them with a little Earth.^ndfiring 
ling a little warni water thereon , would within four days produce AJujhroms 
fit to be eaten , at what time one will: As alfo that Mujhroms may be made 
to grow at the foot of a wilde Poplar Tree, withtn Jour days ajier , warm 
water wherein fome leaves have been dijjblvd fhall be pour'd into the Hoot 
(which mujl be fit') and the flocks above ground. 

Next, that as Muffiroms may be generated without feed, fo does it 
not appear that they have any fuch thing as feed in any part of them ^ for 
having confidered feveral kinds of them, I could never find an) thing in 
them that I could with any probability ghefs to be the feed of it, fo that 
it does not as yet appear (that I know of) that Muffiroms may be ge¬ 
nerated from a feed, but they rather feem to depend merely, upon a con¬ 
venient conftitution of the matter out of which they arc made, and a 
concurrence of either natural or artificial heat. 

Thirdly,that by feveral bodies (as Salts and Metals both in Water and 
m the air, and by feveral kinds of (ublimarions in the Air) a&uated and 
raided with a congruous hear, there may be produc'd feveral kinds of 
Bodies as curioufly, if nor of a more compos'd Figure; feveral kinds of 
rifing or Ebulliatmg Figures feem ro manifeft 5 as witnefs the (booting 
in the Re&ification of foirits of Urine, Hart-horn , Blond, See. witnefs alfo 
the curious branches of evaporated diffolutions, fomc of them again ft 
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the (ides of the containing Jar: others landing up, or growing an end, 
out of the bottom, of which I have taken notice of a very great variety* 
But above all the reft, it is a very pretty kind of Germination which is af¬ 
forded us in the Silver Tree, the manner of making which with Mercury 
and Silver, is well known to the Chymifts, in which there is an Ebullition 
pr Germination, very much like this of Mufhroms, if I have been»rightly 

Inform’d of it. Ill 

Fourthly, I have very often taken notice of, and alfo obferv’d^witha 
Microfcope , certain excrefcencies or Ebullitions in thcfnuff of a Candle, 
which, partly from the ftickineof the fmoaky particles as they are caijV. 
ryed upwards by the current of the rarify’d Air and flame, and partly 
alfo from a kind of Germination or Ebullition of fome a&uated un&uous 
-parts which creep along and hlter through fome fmall ftring of the Week, 
are formed into pretty round and uniform heads, very much rdoubling 
the form of hooded Mufhroms, which, being by any means expos’d to the 
freftiAir, or that air which encompafles the flame, they are prefently 
lick’d up ami devour’d by it, andtvanifh. 

The reafon of which Phenomenon feems to me,to be no other then this: 

That when a convenient thread of the Week is fo bent out by the fides 
of the fnuff that are about half an Inch or more, remov'd above the 
bottom,or loweft part of the flame,and that this part be whcJly included 
in the flame ^ theOyl (for the reafon of filtration, which Thave elfe- 
where rendred) being continualy driven up the fnuff, is driven like- 
wife into this ragged bended-end, and this being remov’d a good 
diftance, as half an Inch or more, above the bottom of the flame, the 
' parts of the air that pafies by it, are already, almoft latiated with the dift 
Iblution of the boiling unftuous fteams that ifliied out below, and there¬ 
fore are not onely glutted, that is, can diflolve no mote then what they 
are already a&ing Upon, but they carry up with them abundance of 
un&uous and footy particles, which meeting with that rag of the Week, 
that is plentifully fill’d with Oyl, andonely fpends it as faft as it evapo¬ 
rates, and not at all by diflolution or burning, by means of thefe fteamy 
parts of thefiltcrated Oyliftuingoutatthelides of this ragg, and beinp 
indos’d with an air that is already latiated and cannot prey upon the' 
nor burn them, the afeending footy particles are fray’d about it and fuO 
fo as that about the end of that ragg or hlament of the fiiuff, whence the 
greateft part of the fteams iflue, there is conglobated or fix’d around 
and pretty uniform cap, much refembling the head of a Mufhrom, which, 
ifitbeof any great bignefs, you may obferve that its underfide will be 
bigger then that which is above the ragg or ftem of it $ for the Oy 1 that is 
brought into it by filtration,being by the bulk of the cap a little inciter d 
from the heat of the flame, does by that means iflue as much out from t L 
neath from the ftalk or downwaras, as it does upwards, and by realbn 
ahe great acccG of the adventitious (inoak from beneath,it increafes me 
that way. That this may be the true reafon of this Phenomenon y I could 
produce many Arguments and Experiments to make it probable: As, 
Firft, that the Filtrationcaxncs the Oy 1 to the top of the Weck,at.leaft 
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as high as thefe raggs, is filible to one that will obferve the fhuffof f 
burning Candle with a A/icrefevpe, where he may lee an Ebullition or 
bubbling of the Oyl, as high as the fnuff looks black. 

Next,that it does flc.upaway more then burn; j could tell you of the 
dim burning of a Candle, the longer the fhuff be which ariles from the 
abundance of vapours but of the higher parts of it. 

And, thirdly, that in the middle of the flapie of the Candle, neer the 
top of the faun, the fire or difloJving principle is nothing neer fo firong, 
as neer the bottom and out edges of the (lame, which may be obierv’d by 
the burning afunder of a thread, that will firft break in thole parts that 
the edges of the flame touch, and not in the middle. 

Ana I could add lev era 1 Obfcrvables that I have taken notice of in the 
flame ofa Lamp a&uiited with Bellows, and very many others that con¬ 
firm mein my opiniofi, bur that it is not lo much to my prelentpurpole, 
which is oncly to cahlidcr thisconcreet in the fmifFof a Candle^ fofarr 
as it has any rcfanjjblance of a Mufhrom, to the confideration of which, 
that 1 may return! I lay, wc may alfooblerve: 

In the firll placj^ that the droppings or trillings of Lapidefcent waters 
in Vaults under gvoundjleem to conllitute a kind of petrify d body,form’d 
almoftlike fame bind ofMulhroms in verted,in lb much that I have feen 
fomekndbb’d a little at the lower end, though for the moft part, indeed 
they are ctherwife lhap’d,and taper’d towards the end^ the generation of 
which feems to be from no other reafon but this, that the water by foak¬ 
ing through the earth and Lime (for I ghefs that fubffancc to add much 
to \tpetrifying quality) does fo impregnate it felf withftony particles, 
that hanging in drops in the roof of the Vault, by reafon that the 
foaking of the water is but flow, it becomes expos'd to the Air, and there¬ 
by the outward part of the drop by degrees grows hard, by reafon rhat 
the water gradually evaporating the Ikmy particles neer the outfidcs of 
the drop begin to touch, and by degrees, to dry and grow clofer toge¬ 
ther, and at length conftitute a cruft or (hell about the drop $ and this 
foaking by degrees, being more and more fupply’d, the drop grows 
longer and longer, and the fides harden thicker and thicker into a 
Quill or Cane, and at length, that hollow or pith becomes almoft Hop’d 
Up, and folid: afterwards the foaking of the petrifying water, finding no 
longer a paflage through the middle, burfts out, and trickles down the 
outlide, and as the water evaporates, leaves new fapeiinduc’d (hells, 4 
which more and more fwcll the bulk of thole Iceicles; and bccaufe of 
the great fupply from the Vault, of petrifying water, thole bodies grow 1 
bigger and bigger next to the Vault, and taper or fliarpen towards the 
point > for the accefi from the arch of the Vault being but very flow,and 
confcquently the water being fpread very thinly over the lunac’e of the 
Iceicle,the water begins to lettle before it can reach to the bottom, or 
comer end of it y whence} if you break one of thefe, you would almoft 
imagine it a ftick of Wood petrify'd, it having fo pretty a relerabfhnce of 
pith and grain, and if you look on the outSde of a piece, or of one 
whole, you would think no left, both from its vegetable roundnelsand 
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tapering form; but whereas all Vegetables are obferv'd to (hoot smj 
grow perpendicularly upwards, this dots (boot or propend dirtCtly 
downwards. | 

By which laft Obfervables, we fee that there may be a very pretty 
body lhap’d and connected by Mechanical principles, without the leaft 
(hew or probability of any other feminal for matrix. 

And mice we find that the great Teafon of th z r bottom end of this prctl 
ty pctrifd&ion :> are to be reduc’d from the gravity of a fluid and pretty 
volatU body impregnated with fiony particles, why may not the f4*jr# 
men a of Ebullition or Germination be in part polubly enough deduc’d 
from the levity of an impregnated liquor, which therefore p£r)*ndi%| 
larly afoendin^ by degrees, evaporates arid leaves the more folid and 
fix’d parts behind in the form of a Mulhrom, which is yet further diverfi- 
fyd and ipccificatcd by the forms of the parts that impregnated the li¬ 
quor, and compofe or help to conftitute the Mufhrom. 

That the forementiona Figures of growing Salts, and the Silver Tree, 
are from this principle, I could very eafily manifeft} but that I have npf 
now a convenient opportunity of following it, nor have I made a Effici¬ 
ent number of Experiments and Obfervat ions to propound, explicate,and 
prove fo ufefoll a Theory as this of Mufhroms: for, though the con* 
trary principle to that of petrify d Iccicles may be in part a caufe } yefc 
I cannot but think, that there is fomewhat a more complicated caufir, 
thorigh yet Mechanical, and polfibic to be explain'd. 

Wc therefore have further to enquire of it, what makes it to be (rich 4 
liquor, and to alccnd, whether tne heat of the Sun and Air, or whe* 
ther that of prmentiation and putrifattiou , or both together as ajfo whe-j 
thcr there be not a third or fourth* whether# Saline principle be pot 4 
confiderable agent in this bufinefs alfo as well as heat* whether alfo a fix#* 
non, precipitation or fettling of certain parrs out of the aerial Muforonj 
may not be alfo. a confiderable coadjutor in the bufinefs. Since we find 
that many pretty beards or find of the particles of Silver ma^ be preeb 
pirated upon a piece of Bra ft put into a folution of Silver very mud) dif 
luted with fair water, which |ook not unlike a kind of mould or hoar 
upon that piece of metal* and the hoar froft Jooks4ike a kind of would t 
and whether there may not be fcveral others that do concur* to the prof 
du&ion of a Mufhrom, having not yet had fufiicient time to prp/e^utcaCf 
cording to my defires, I mull referr this to a better opportunity of my 
own, or leave and recommend it to the more diligent enquiry and SJWT 
xpinationoffuch as can be matters both of Jeifure and convenances for 
fuchan Enquiry. ’ j 

And in the mean time, I mutt conclude, that as far as I have Uccn able 
to look into the nature of this Primary kind of life and vegetation, I cao-j 
not find the leaft probable argument to perfwade me there is any ofoef 
concurrent^ caufe then fuch as is purely Mechanical, and that the efWN 
or productions are asneceflary upon the conference of thole caufe* 
that a Ship, when the Sails are hoiA up, and Rudder p fer rofifob* 
pofitipo^hould,when the Wind blow*, be mov'd in fuch a way pr courife 
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to that or t’other place 5 Or, as that the brufed Watcli, which I men¬ 
tion in the defeription of Mofs, fhould, when thofe parts which hindred 
its motion were fallen away, begin to move, but after quite another man¬ 
ner then it did before. 


Obferv. XXI. Of Mofs, and fever al other [mall vegetative Sub¬ 
fiances. 

M Of is a Plant, that the wife ft of Kings thought neither unworthy 
his fpeculation, nor his Pen, and though amongft Plants it be in 
bulk one of the fmalleft, yet it is not the ienft confiderabie: For, as to its 
fhape, it may compare for the beauty of it with any Plant that grows, 
and ben is a much bigger breadth, it has a root almoft like a feedy Parf~ 
nep, tunrib’d with (mall brings and fuckers, which are all of them finely 
branch’d, like* thole of the roots of much bigger Vegetables; out of this 
fprings the ftem or body of the Plant, which isfbmewhat gn/.utr,angular^ 
rather then Cylindrical^ moftcurioully fluted or ftrungwith Imali creafes, 
which run,tor the moft part, para/feZ the whole ftem $ on the ikies of this 
are dole and thick let, a multitude of fair,large,TveH-fhap’d leaves, fomc 
of tlum of a rounder, ethers of a longer fhape, according as they arc 
younger or older when pluck’d $ as I ghefs by this, that thole Plants that 
had the ftalks growing from the top of them, had their leaves of a much 
longer fhape, all the furface of each fide of which, is curioufly cover'd 
with a multitude of little oblong tranfparerft bodies, in the manner as 
you fee it exprefs’d in the leaf B, in the X111. Schewt. 

This Plant, when young and fpringing up, docs much rcfemble a Houfc: 
leek,having thick leaves,almoft like that, and fecm&to be fomwhatofkin 
to it in other particulars ^allb from the top of the leaves, there (hoots out 
a final! white and tranfparent hair, or thorn: This ftem, in time,come to 
fhoot out into a long,roundand even ftalk, which by cutting tranfvcrfly. 
When dry, Imanifeftly found to be a ftiff, hard, and hollow Cane, or 
Reed, without any kind of knot, or flop, from its bottom, where the 
leaves encompafs'd it, to the top. on which there grows a large feed cafe* 
A, cover’d with a thin, and more whitifh fkin,B, terminated in a long 
thorny top, which at firft covers all the Cafe, and by degrees, as that 
fwelLs, thefkin cleaves, and at length falls off, with its thorny top and all 
(which is a part of it) and leaves the feed Cafe to ripen, and by degrees, 
to (hatter out its feed at a place underneath this cap, B, which before 
the feed is ripe, appears like a flat barr’d button, without any hole in the 
middle} but as it ripens, the button grows bigger, and a hole appears in 
the middle of it, E, out of which, in all probability, the feed fails: For 
as it ripens by a provifion of Nature* that end of this Cafe turns down* 
ward after the fame manner as the earsoFWheat and Barley ufustUy do? 
and opening feveral of thefe dry red Cafes, F, I found them to bd 
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quite hollow,without any thing at all in them * whereas when I cut them 
afimder with a fliarp Pen-knife when green, I found in the middle of this 
great Cafe,another (mailer round Cafe,between which two,the interfaces 
were fill’d with multitudes of ftringie fibres , which feemd to fufpend the 
leflerCafeinthe middle of the other, which (as farr as I was able todif- 
ccrn) feem’d full of exceeding finall white feeds, mi^h like the feed-bagg 
in the knop of a Carnation, after the bowers have been two or three 
days, or a week/allen off* but this I could not fo perfectly dilcern, and 
therefore cannot pofitively affirm it. 

■ After the feed was fallen away, I found both the Cafe, Stalk,and Plant, 
all grow red and wither, and from other parts of the root continually to 
fpring new branches of flips, which by degrees increafed, and grew as 
bigg as the former, feeded, ripen’d, Chatter'd, and wither’d. 

I could not find that it obferv’d any particular feafons for thefe feveral 
kinds ofgrowth, but rather found it to be fpringing, mature, ripe, feedy, 
and wither'd at all times of the year j But I found it moft to flourilh and 
increafe in warm and moift weather. 

It gathers its nourifhments,for the moft part,out of fome Lapidefcentpr 
other fubftance corrupted or chang'd from its former texture, orfub- 
ftantiaLform^ fori have found it to grow on the rotten parts of Stone, 
of Bricks, of Wood, of Bones, of Leather, &c. 

It oft^growson the barks of feveral Trees^fprcading it felf, fometimes 
from the ground upwards, and fometimes from fome chink or cleft of 
the bark of the Tree, which has {omc putrify'd fubftance in it} but this 
Icems of a diOindb kind from that which I obferv'd to grow on putriffd 
inanimate bodies, and rotten earth. 

There art alfo great varieties of other kinds of Mofles, which grow on 
Trees, and feveral other Plants, of which I fhall here make no mention, 
nor of the Mofe growing on the fkull of a dead man, which much re- 
femblcs that of Trees. , 

Whether this Plant does fometimes originally Ipring or rife out of Cor- 
ruption,without any difleminated feed, I have not yet made trials enough 
to be very much, either pofitive or negative •, for as it feems very hard to 
conceive how the feed fhould be generally difpers’d into all parts where 
there is a corruption} begun, unlefs we may rationally fuppofc,that thi|, 
feed being fo exceeding imall^nd confequently exceeding light,is there¬ 
by taken up, and carried to and fro in the Air into every place,and by 
the falling drops of rain is wafb’d down out of it, and fo dilpers’d into all 
places, and there onely takes root and propagates, where it finds a con¬ 
venient foil or matrix for it to thrive in ^ fo if we will have it to proceed 
from corruption, it is not left difficult to conceive, 

Firft, how the corruption of any Vegetable, much left of any Stone or 
Brick, fhould be the Parent of fo curioully figur’d, and fo perfec t 
Plant as this is. But hert indeed, I cannot but add, that it feems rather to 
be a produff of the Rain in thole bodies where it is fray’d, then of tk 
very bodies themfelves, fince I have found, it growing on Marble, and 
Flint* but always thzMicrtfcope, if not the naked eye, would difeover 
fome little hole of Dirt in wmch it was rooted. Next, 
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Next,how the cprruption of each ofthofc exceedingly differing bodies 
fhould all confpire to the produ&iOn of the fame Plant,that h,tha* Stones, 
Bricks, Wood, or vegetable fubftances, and Boifes, Leather, Horns, pr 
animate fubftances, unlefc we may with fonvr plaufibienefs lay, that Air 
and Water are the coadjutors, or me nftn/nmsjn all kinds of/z/tri/a^/wri, 
and that thereby the bodies (though whil’ft they retain'd their fubftan- 
rjal forms,were of exdceeing differing natures,ytt)fince they are difihlv’d 
and mixt into another, they may be very Homo&e»em r,they being almoft 
refolv d again into Air, Water,and Earth} retaining,perhap^one part of __ 
their vegetative faculty yet entire, which meeting with congruous af- 
fiftanrs, fuch as the heat of the Air, and the Huidity of the Water, and 
fuch like coadjutors and conveniences, acquires a certain vegetation for 
a time, wholly differing perhaps from that kind of vegetation it had 
before. 

To explain my meaning a little better by a grofs Similitude: 

Suppofc a curious piece of Clock-work, that had had fey era I motions 
and contrivances in it, which, when in order, would all have mov’d in 
their defign’d methods and Periods. We will further fuppole, by Ibme 
means, that this Clock comes to be broken, brufed, or otherwife difor- 
dcred, fo that feveral parts of it being diflocated, are impeded, and fo 
ftand hill, and not onely hinder its own progreflive motion, and produce 
not the effect which they were defignd for, but becaufe the other parts 
alfo have a dependence upon them, put a hop to their motion like wife 3 
and fo the whole Inftrument becomes unferviceable,, and not fit for any 
ufe. This Inftrument afterwards, by ibme fbakiqg and tumbling, and 
throwing up and down, comes to have feveral of its parts fhaken our, and 
feveral of its curious motions, and contrivances, and particles all fallen 
afunder} here a Pin falls out, and there a Pillar, and here a Wheel, and 
there a Hammer, and a Spring, and the like, and among the reft, away 
falls thofe parts alfo which were brufed and diforder’d, and had all this 
while impeded the motion ofall the reft} hereupon feveral of thofe other 
motions that yet remain, whofe fprings were not quite run down, being 
now at liberty, begin each of them' to move,thus or thus, but quite after 
another method then before, there being many regulating parrs and the 
like,fallen away and loft. Upon this, the Owner, who chances \o hear 
andobfervefome of thefe ene&s, being ignorant of the Watch-makers 
Art, wonders what is betid his Clock, and prefently imagines that 
fqme Artift has been at work, and has fet his Clock in order, and made a 
new kind of Inftrument of it, but upon examining cireumftanccs,he finds 
there was no fuch matter, but that the cafual flipping out of a Pin had 
made feveral parts of his Clock fall to pieces, and that thereby the ob- 
(fade that all this while hindred his Clock, together with other vfefull 
parts were fallen out, and fe his Clock was fet at liberty. And upon 
winding up thofe fprings again when run down, be finds his Clock to go, 
but quite after another manner then it was wont heretofore. 

And thus may it be perhaps in the bufinefs of Mofs and Mould,; and 
Midhroms, and feveral other fpontancous kinds of vegetations, which 
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may be caus’d by a vegetative principle, which was a coadjutor to the 
life and growth of the greater Vegetable, and was by the defraying 
of the life of it ftopt and impeded ^in performing its office but after¬ 
wards, upon a further corruption w feveral parts that had all the while 
impeded it, the heat of the Sun winding up, as it were, the fpring, lets it 
again into a vegetative motion, and this being fingle, and not at all regu- ) 
lated as it was before^when a part of that greater machine the prif tine ve- 
gerable)is mov’d after quite a differing manner.and produces effects very 
differing from thofe it aid before. -—--- : 

But th is I propound onely as a conje&ure, not that I am more cnclin d 1 
to this Hypotlejis then the feminal, which upon good realon I ghefs to be 
Mechanical alio, as I may elfe where more fully (hew: But bccaufe I may, 
by this,hint apoffible way how this appearance may be folv d ; fuppofmg 
we fliould be driven to confefs from certain Experiments and Oblervati- 
ons made, that foch or fuch Vegetables were produc'd out of the cor¬ 
ruption ofanother, without any concurrent (eminal principle (as I have 
given fome reafon to fuppofe, in the description of a Mur oft epical Mufh- 
rome) without derogating at all from the infinite vvifdom of the Creator. 
For this accidental production, as I may call it, doesmanifeft as much, if 
not very much more, of the excellency of his contrivance as any thing in 
the more perfect vegetative bodiesot the world, even as the accidental 
motion of the Automaton docs make the owner fee, that there was much 
more contrivance in it thenatfirfthe imagin’d. But of this 1 have added 
more in the defeript ion of Mould,and the Vegetables on Rofc lcavcs.(>f. 
thofe being'much more likely to have their original from fuch a caufc 
then this which I have here delcribcd, in the 13. sihcme, which indeed ! 
cannot conceive otherwife of, then as of a mo ft perfect Vegetable, want¬ 
ing nothing of the perfections of the moft confpicuous and vafteft Vege¬ 
tables of tne world, and to be of a rank fo high, as that it mav very 
properly be reckon’d with the tall Cedar of Lebanon , as that Kingly 
Botanift has done. 

We know there may be as much curiofity of contrivance, and excel¬ 
lency of form in a very fmall Pocket-clock, that takes not tip an Inch 
fquare of room,as there may be in a Church-dock that fills a whole roomy 
And I know not whether all the contrivances and Mech^tifmr renuitire 
to a perfeft Vegetable, may not be crowded into an exceedingly left 
room then this of Moft, as I have heard of a ftriking Watch fo (null, 
that it ferv’d for a Pendant in a Ladies ear y and I have already giveiil 
you the defeription of a Plant growing on Rofc leaves, that is abundant¬ 
ly fmaller then Mofsy infomuen, that ncer icco. of them would hardly) 
make the bigneftofone fingle Plant of Moft. And by comparing the) 
bulk of Mow, with the bulk of the biggeft kind of Vegetable w*e mce? 
with in Story (of which kind wc find in fome hotter climates, as Cnw, 
and Brajile, the ftock or body of fome Trees to be twenty foot in Dia 
meter, whereas the body or ftemof Moft, for the moft natty is not a bo* 
one fixtieth part of an Inch) we (hall find that the bulk of the on 
will exceed the bulk of the other, no left then 3085^84 Mir 
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or % 98^84.000000, and fuppofing th e produ&ipnona Rofe leaf tob.e 
$ Plant, we (hall have of rhofe tudim Plants to exceed a production of 
the feme Vegetable kingdom no Jefs then iqso times the former number 5 
fo prndigioully various are the works of the Creator,and fo AiMuffiefeot 
j* be to perform what to man would feem unpoflible, they being both 
alike cafe to him, even as one day, and a thoufand years are to himas 
one and the (amt* rime, 

j have taken nonet of fuch an infinite variety of thoft fmalfer kindsof 
yegerations, that Ihould I have described every one of them,they would 
ajijioft have till d a Volnme 5 and prov d bigg enough to havetruideanew 
Herbal, fuch multitudes are there to be found in moift hot weather, 
efpccijlly in the Summer time, on all kind of putrifyinglubftaoces, which, 
whether they do more properly belong to the CUjfit of Mujhrows , or 
Maulds, or Ami's, 11 half not now dilpute, there being fonje that feem 
morc-propetlv of one kind, others of another, their colours and 
magnitudes being as much differing as their Figures and fubftances. 

Nav, I havcobfcrv d that putting fair Water (whether Rainiwaterop 
Pump-water, or A/y dew, 01 Snow-water, it was almofi: all one) 1 liavat 
often obferv d. 1 lay, that this Water would, with a little handing, tarnilfa 
and cover all about the fidcs of the Glais that lay under wat$r,witba 
lovely green * but though I have often endeayour'd todifcoyer withmy 
Uurofeoft whether this green were like Mofs, or longfttiptdScfl-Wfied, 
or any othosnccniiar form, yet fo ill and impcrftdi are our Al/crpjippef, 
that I could 11V cei tainly dilcriminare any. 

Growing Trbgsalfo, and any kinds of Woods, Stones, &o;?es,^r. that 
have been long expos d to the Air and Rain, will be all over cover’d witty 
0 grcenilh feurff,which will very much foul and green any kind of cloarhs 
lhat ire rubb d ag.unff it $ viewing this, I could not certainly perceiv® 
in many parts of it any determinate fta m,tliough in many I could perceiv* 
« Red as Were of young Mofo bur in other parts ty look'd almofi lik$ 
green bulbes,and very cootie- d,but always of what ever irregular Figures 
the parts appear d of, they were always green,, ajid feernd to be cither 
feme Vegetable, or to have lome vegetating principle. 


Obfcrv. X XII, Of common Sponges, cwft fev&al other Spongje 

fibrmt bodies, \ 

A Sponge is commonly reckon'd among the lotphjts, or Plant Ani- 

_ malsyand die ttxiurc of it,wfilch tlie Atifrtfcopc difeover^feems to 

canhnn it * fork is of a form whereof I iKver pbferv’d toy other Vegc- 
taWr, and indeed,it fecnis impotable that Any Should be Of it, far it coo- 
fite Of a* rfmtu- number of ftnail praervons parts, much of 

«hc tone bigoeh, cunoufjy jointed or fantet'd together^ the form 
ct a Net, m is mow plainly o t aaife ft .by the Jit*l* Drtughr which l fefHflP 

. ' added 
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added, in the third Figure of the IX. Scheme, of a piece of it, which yon 
may perceive reprefents a confiis d heap of the fibrous parts curiouily 
jointed and implicated. The joints are, for the moftpart, where three 
fibres onely meet,for I have very feldom met with any that had four. 

Atthefe joints there is no one of the three that feeros to be theftbek 
whereon the other grow, but each of the fibres are, for the moftpart, of 
an equal bigneis, and feem each of them to have an equal (hare in the 
joint* the fires are all of them much about the fame bignefs, notfmaller 
towards the top of the Sponge, and bigger neerer the bottom or root, zi 
is ufuall in Plants, the length of each between the joints, is very irregu- 
lar and different} the diftance between fome two joints, being ten or 
twelve times more then between fome others. 

Nor are the joints regular, and of an equitri agonal Figure , but,for the 
moftpart, the three fibres lb meet, that they compofe three angles very 
differing all of them from one another. 

The melhes likewife, and holes of this reticulated body, are not lefi 
various and irregular: fome bilateral , others trilateral , and quadrilateral 
Figures} nay, I have obferv d fome melhes to have 5,6,7,8, or 9. fides, 
and fome to have onely one, fo exceeding various is the Lufus Natur* in 

thisbody. 

As to the outward appearance of this Vegetative body, they arefo 
ufuall every where, that I need not deferibe them, confifting of a foft 
aA(l porous fubftance, reprefenting a Lock,fometimes a fleece of W00II5 
but it hasbdides thefe {mail microfcopcal pores which lie between the 
fibres, a multitude of round pores or holes, which, from the top of it, 
pierce into the body, and fometimes go quite through to the bottom/ ; 

1 have obferv’d many of thefe Sponges, to have included likewife in 
the midft of their fibrqus contextures, pretty large friable ftones, which 
muff either have been inclos’d whil’ft this Vegetable was in fonnation,or 
generated in thofe places after it was perfettly fliap’d. The later of which 
fcems the more improbable, becaufe I did not find that any of thefe ftony 
fubftances were perforated with the fibres of the Sponge. 

I have never feen nor been enform’dof the true manner of the grow 
ing of Sponges on the Rock}whether they are found to increafe from little 
to great,like Vegetables,that is, part after part, or like Animals, all parts 
equally growing together} or whether they be matrices or feed-baggsof 
any kind of Fifties, or fome kind of watry Infeft} or whether they are at 
any times more foft and tender, or of another nature and textUre,which 
things, if I knew, I (hould much defire to be informed of:.but from a j 
curfory view that I atfirft made with my Microfcopc, and feme other 
trials,! fuppofed it to be fome Animal fubftance caft out, and feftned up¬ 
on the Rocks in the form of a froth, or congeries of bubbles, like that 
which I have often obferv’d on Rofemary, and other Plants (wherein | 
is included a little Infefr) that all the little films which divide thefe 
bubbles one from another,did prcfcntly,almoft after the fubftance began 
to grow a little harder,break,and leave onely the thread behind; which 
might be, as 'twere, the angle or thread between the bubbles, that the 
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great holes or pores obfervable in thcfe Sponges were made bv the ere- 
pfion of the included Heterogeneous fubflancc (whether air, or f u mc 
other body, for many other fluid bodies will do the fame thing) which 
breaking out of the letter, were colle&ed into very large bubbles and 
fo might make their way out of the Sponge, and in their ra-flage'might 
leave a round cavity ^ and if it were large,might carry up with it the ad J 
jacent bubbles, which may be perceiv’d at the outfidc of the Sponge if 
it be firfr throughly wetted, and flitter'd to plump jt felf into it? namral 
form, or be then wrung dry, and totter'd to expand it felf again, which it 
will freely do whil ft moift: for when it has thus plump’d it felf into its 
natural fhape and dimenfions, ’tis obvious enough rh^t the mouths Of the 
larger holes have a kind of lip or riling round about them, but the Other 
finaljer pores have little or none. It may further be found thitegch of 
thefe great pores has many other fmal! pores below, that are unit5\intO 
it, and help to confute it, almoft like fo many rivulets or fmall ftreams 
that contribute to the maintenance of a large River. Nor frotn this 
Hflothefis would it have been difficult to explicate, how thole little 
branches of Coral, fmal Stones , shells , and the like, come to be included 
by theic frothy bodies: But this inded was but a conjecture ; and upon 
a more accurate enquiry into the form of it with the Microfcope it feems 
not to be the true engine of them V for whereas Sponges have onelv 
three arms which join together at each knot, if they had been getierhted 
from bubbles they mutt have had four. ” - K 

But that they are Animal Subltances, the Chymical examination of 
them feems to manifeft, they affording a volntil Salt and fpirit,Iike HatH- 
Horn, as does alfo their great fttength and toughnels, and their fffiel! 
when bum d in the Fire or a Candle, which has a\ind of flefhy fern* not 
much unlike to hair. And having firtce examin’d feVeral Authors ton- 
geming thetn,among others,! find this account gi ven by Etllonius , in the 
X I. Chap, of his 2 Book, De Aqu at dibits. Spongie recCntes, fays he, a Geek 
onge merjefiopuhs aque marine ad duos vel tres cubitos,nonnun quant qua- 
tuot tantum digUOs immerfis, ut fungi arborUrns adherent,firdido qtwdani 
Juccoautmucofa pot ius fame referte,ufquiade'bfetnla.uttel eminusnsitfeani 
txateK contwetur autem m cavemk^quos inane sinfeck & loti s Sponfrk 
cermmus: Putrupulmonk modo nigre conjpiciuntur , terum quern fublitoi 
aqua nafiuntur tnulto magkopaca mgredwe fufufefunt. Vi vert quidM 
Spongies adberendo Anftoteles cenjct : abfolute vero m'niime: (enfiiHijut 
habere, vel eo argumento Qinquit ) credantur, quod dffficiffrikfdtM 

a 2> atnr { At qh ad avulfiris accejjum itacontrahatHuf ■ 
ut ess evellere difficile fit, quod idem etiam faciilnt qukftes flatus temika- 
tlfquc urgent. Puto autem tUk frecum firdidum quem fufra [diximik^cdr- 
ms loco a natura attributum fuijje : atque meatib** latiorif/us > tan- 
quam intejtinis aut mteranek uti . Ceterum pars ea que SponoU^mibus 
adherent efitanquamjolh petiolur, a quo ieluti coUm q/iodcLm tfrdtikW 

Ifli JXf?* I* capitk gMjmtfaat. 

ejt fijtklojum, befit ant qut tanquam radtcibus. Suptn¥e emnei fttpHu* 
mm meatus concreti latent c faftrneverb quatetni dUPqmnffatentffPnfkds 
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cat Jugere exijiimamus . From which Dcfcription, they feem to be a kind 
of riant-Animal that adheres to a Rock, and thefe (mall fibres or threads 
which we have defcribed, feem to have been the Veflels which (tis very 
probable) were very much bigger whil’ft the Interftitia were fill'd (as 
he affirms) with a mucous,pulpy or flelhy fubftance, but upon the drying 
were flarunk into the bignefi they now appears 

The texture of it is fuch, that I have not yet met with any other body 
in the world that has the like, but onely one of a larger fort of Sponge 
(which is preferv’d in the Mufieum Harveanum belonging to the moft 
Uluftrious and moft learned Society of the Phyficians of London ) Which is 
ofa homey, o£^ather of a petrify’d fubftance. And of this indeed, the 
texture and/make is exa&ly the fame with common Sponges, but onely 
that both the holes and th cfibres, or texture of it is exceedingly much 
bigger/or Co me of the holes were above an Inch and half over, and the 
fibres apd texture of it was bigg enough to be diftinguilhed eafily with 
ones eye, but confpicuoufly with an ordinary finglc Aficrofiope. And thefe 
indeed, feem d to have been the habitation of fome Animal} and ex¬ 
amining Arifiotle, I find a very confonant account hereunto, namely, that 
he had known a certain little Animal, call’d Pinnothera , like a Spider, to 
be bred in thofe caverns of a Sponge,from within which,by opening and 
doling thofe holes, he infnares ana catches the little Fifties 5 and in ano¬ 
ther place he lays, That’tis very confidently reported, that there are cer¬ 
tain Moths or Worms that refide in the cavities of a Sponge,and are there 
nourilhed: Notwithftanding all which Hiftories,! think it well worth the 
enquiring into the Hiftory and nature of a Sponge, it feeming to promife 
fome information of the Veflels in Animal lubftances, which (by reafon 
of the folidity of the interferted flelh that is not ealily remov’d, without 
deftroying alfo thole interfpers’d Veflels) are hitherto undifeover’d j 
whereas here in a Spongc,the Parenchyma, it fecms,is but a kind of mucous 
gelty, which is very eafily and cleerly walh’d away. 

The reafon that makes me imagine, that there may probably be feme 
fuch texture in Animal lubftances, is, that examining the texture of the 
filaments of tann’d Leather, I find it to be much of the feme nature and 
ftrength pf a Sponge , and with my Microfiope, l have obferv’d many luch 
joints and knobs, as I have defcribed in Sponges, the fibres alio in the hol¬ 
low of feveral forts of Bones, after the Marrow has been remov’d, I have 
found fomewhat to refemble this texture, though, I confefe^ I never yet 
found *ny texture exa&ly the feme, nor any for curiofity comparable 

.. The filaments of it are much finaller then thofe of Silk, andtbrougb • 
the Aticrofiope appear very ncer as tranfparent, nay, fome parts of them 
I have obferv’d much more. 

Having examin’d alfo feyeral kinds of Muffirbms, I finde their texture 
to he fotpewhat of this kind, that is, toconfift of an infinite company of 
finaU filaments, every way contex’dand woven together,lo as to make a 
kind of clotfo aid more pani^arly^e»wininga piece pfToueh-wood 
(whichi^a kind ofjwear^or MuftroBL, growing here yi&yfatd alfe, 
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on foveral forts of Trees, fuch as Elders, Maples, Willows, e^cand is 
commonly call’d bv the name of Spunky but that! we meet with t;o be' 
fold in Shops, is brought from beyond Seas) I found it to be raacle of aii ; 
exceeding delicate texture: For the fubliance of it feels, and looks to 
the naked eye,and may be ftrctch’d any way,exactly like a very .fine piece 
of Chamois Leather, orwalh’d Leather, but it is of fomewhat a browner. 
hew, and nothing neer lb ftrong; but examining it with my Alicrofeope, 

I found it of fomewhat another make then any kind of Leathery for 
whereas both Chamois , and all other kinds of Leather I have yet view’d, 

* confift of an infinite company of filaments, fomewhat like bilfhes inter¬ 
woven one within another, that is,of bigger parts or Ik ms, as it were, and 
fmaller branchings that grow out of them} or like a heapof Ropes ends, 
where each of the larger Ropes by degrees feem to fplit or untwjft, into 
many lmaller Cords, and each of thole Cords into fmalleF Lines, and 
' thofe Lines into Threads, &c. and thele ftrangely intangled, or inter¬ 
woven one within another : The texture of this Touch-wood foems 
more like that of a Lock or a Fleece of Wool, for it conlilts of an infinite 
number of fmall filaments, all of them,asfarr as I could perceive, of the 
fame bignels like thole of. a Sponge, but that the filaments of this were 
not a twentieth part of the bignels of thole of a Sponge y and I could not 
lo plainly perceive their joints, or their manner of interweaving, though, 
astarrasl wasablctodifoern with that Alicrofeope I had, 1 fuppofe itto 
have fomckind of refomblance, but the joints are nothing neer fo thick, 
nor without much trouble vifible. 

The filaments I could plainly enough perceive to be even,round,cylin- 
dricaftranfparent bodies,and to crofs each other every way, that is, there 
were not more foem d to lie horizontally then perpendicularly and thwart- 4, 
way, fo that it isfomewhaj difficult to conceive how they fhould grow 
in that manner. By tearing off a lraall piece of it, and looking on the 
ragged edge, I could among leveral of thofe fibres perceive fmall joints, 
that is, one of thole hairs fplit into tWo,^ach of the lame bignels with the 
other out of which they Teem’d to grow, but having not lately had an 
opportunity of examining their manner of grow’th, T cannot pofitively af¬ 
firm any thing of them. 

But to proceed, The fwelling of Sponges upon wetting, and the riling 
of the Water in it above the furface of rhe Water that it touches, are 
both froili the lame cauie, of which an account is already given in the 
iixth Obfor vation. . 

The fobftance of them indeed, has fo many excellent properties,Icarce 1 
to be met with in any other body in the world, that I have often wbny 
tiered that fo little ule is made of it, and thofe onely vile and fofrdid 5' 
certainly, if it were well confider'd, it would afford much greater con* 

That ufe which the Divers are laid to make of it, feeiris , if tfue, 
very ff range, but having made trial of It'my felf/ by dipping a final* piece 
?* lt ,n J er > r g°°d Sallet-oy],and putting it in my mouthjand then keep* 
ing my mouth and nofe under water,! could not nnd.aoy fuch things for f 
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was as (bon out of breathes iflhadhad no Sp©nge,nor could I fetch my 
breath without taking in water at my mouth 5 but I am very apt to 
think, that were there a contrivance wherebyi the expir’d air might be 
forc’d to pals through a wet or oyly Sponge before it were again infpir’^ 
it might much cleanie, and drain away from the Air divers fuliginous 
and other noifbme deams, and the dipping of It in certain liquors might, 
perhaps, lb renew that property in the Air which it lofes in the Lungs,by 
being breath'd, that one fquare footof Air might lafta man for rdpiratb 
on much longer, perhaps,thcn ten will now ferve him of common Air. 


Obferv. XXIII. Of the curious texture of Sea-weeds. 

f*7Qr airiofity and beauty, I have not among all the Plants or Vege¬ 
ta tables !have yetobferv’d,feen any one comparable to this Sca-wecd 
Ihave here defcnb’d,of which I am able to fay very little more then what 
is reprefented by the lecond Figure of the ninth Scheme : Namely, that 
it is a Plant which grows upon the Rocks under the water, and increales 
and (breads; it into a great tuft, which is not onely handfomely 
branch’d into fevcral leaves, but the whole furfacc of the Plant is cover'd 
over with a mod curious kind of carv’d work, which confifts of a tex¬ 
ture much refembiing a Honey-comb $ for the whole furfacc on both Gdes 
is cover’d over with a multitude of very (mail holes,being no bigger then 
fo many holes made with the point of a (mall Pinn, and rangdinthe 
neateft and mod delicate order imaginable, they being plac’d in the man¬ 
ner of a guiucunx, or very much like the rows of the eyes of a Fly, the 
rows or orders being very regular, which way*foever they are obterv’d: 
what the texture was, as it appear’d througn a pretty bigg Magnifying 
Aticroftope , I have here adjoiad in the firft Figure of the 14. Scheme. 
which round Area A B C D repfbfents a part of the furface about one 
eighth part of an Inch in Diameter: Thole little holes, which to the eye 
look’d round, like (b many little (pots, here appear’d very regularly 
fhap d holes,- reprefenting almod the (hape of the foie of a round toed 
(hoe, the hinder part of which, is, as it were, trod on or cover’d by the 
toe of that next below it jthefc holes feem’d wall’d about with a very thin 
and tranfparent fubftance, looking of a pale ftraw-rolnnr ^frnm th e edge 
of which, againd the middle of each bole, were lproutcd out, four i aal l 
tranfparent draw-colour d Thoms, which feem’d to proted and cover 
thofe cavities, from either fide two 5 neer the root of this Plant, were 
fprouted out feveral (mall branches of a kind of baftard C or oil we y curb 
oufly branch’d, though (mall. 

And to confirm this, having lately the opportunity of viewing the 
brgePUa (if I may fo call it) of a Sponge pttr&d, of y/hicbl made 
mentlpn m the lad Obfrrvation, I found, that each of the Branches oc 
Fiores of it, did, by the range of its poxes, exhibit iud fuefea texture, 
; • the 
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the rows of pores eroding one another, much after the manner as th 
rowsof^yesdowhidj are deferib’d in the 7 6 . SchemeCoralline affo 3i ao<, 
feveral forts of white Corel, I have with a Aiicrofiope obferv’d very pu- 
rioufly fhap’d. And I doubt not, but that he that (hall obferve; thefe' 
feveral kinds df Plants that grow upon Rocks, which the Sea forac-. 

* times overflows, and thofe heaps ofothers which are vomited out of it up¬ 
on the fhore, may find multitudes of little Plants, and Cither bodfes,whieb. 
like this will afford verybeautifull obje&s for the Mtcrofcope * and thU 
Specimen here is adjoin’d onely to excite their curiofitieS who have op* 
portunity of obferving to examine and collet what they find worthv 
their notice for the Sea, among tcrrefirial bodies, isalfo a prolific!^ 
mother, and affords as many Infiances of Jj>o»taneous generations as ei¬ 
ther the Air or Earth, 

* * 


Obferv. X*X IV. Of the jurfaces cfRokmary, andother leaves* 

T His which is delineated within the circle dfthe fecond Figure of the 
14. Scheme, is a finall pm* of the back or under fide of a leaf of 
Rofemary, which I did not therefore make choice of, becaufe it had any 
thing peculiar which; wat k not obfervable with a Microfcope in jyyer^k 
other Plants, but becaufe it exhibits at one view, " * 1 

Firft, a fmooth and (hining furface, namely, A B, which is a part of the 
upper fide of the leaf, that by a kind of hem or doubling of the leaf ap¬ 
pears on thk fide. There are multitudes of leaves* Whcfe fur facts ate 
like this fmooth, and as it were quilted, which look like a curious quilted 
bags of green Silk, or like a Bladder, or feme fuch pliable transparent, 
fttbfiancc, foil ftufibd out with 2 greet) juice or liquor ^ the furface of 
Rue, or Hcrbgrafe, is pcfiifh’d, and all over indented, or pitted, like the 
Silk-worm’s Egg,which I fball anon defcribe j the finooth furfaees,of other 
Plants are other wife quilted. Nature in this, as it were, exprefiing bet 
Ncedle*work, or imbroidery. 

Next adowny or bofhy finface, fuch as is all the under fide 
appearsag through the much like a thicket of bufhes^andwkhi 

this kind of Down or Hair the leaves and fiaiks of multitudes of Vege¬ 
tables are covered f and theiefeemsto be as great a variety in the (hope, 
hoik, and manner of the growing of thefe fccuodary Plants, as I may call. 
Aem (they being, as kwerej. aPlant growing out of a Plaint, Or fo»e- 
what like the hairs of Animals) as there is to be found amongft fball 
flmaib* that oompofe bufhes 5 but for the mofi part, tk confift of (matt 
tjan^xureat ports, fame af which, grow in the foape of finall Necdksor 
Bodkins,;** ondteThifde,Ccrwag-ccod awLNettk - y others in thtffor® of 
Catsclaw&as inCKdcss, the beards of Barley, the' edges of feveral form 
of Gjafi aodRecd^d»c-in©tbei^vCohsfiuat^ofe^actfJiorvAp^Poplarv 
Wilfow, and almofi all other downy Plants, they grow in theforotof 
bufhev vtxy flauahdiverfifykl brctefijaatkalarPlaiifc That width Iftave 
-. - . ‘ before 
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before in the 19. Obfervation noted on Rofe-feaves, is of a quite differ¬ 
ing kind, and feeros indeed a real Vegetable, diftinft from the leaf 
Thirdly, among thefe fmall bufhesare obfefvable an infinitejpompany '! 
offinall round Balls, exaCHy Globular, and vety much refembHfig Pearls, vj 
namely, CCCC, of thefe there may be multitudes obferv’d in Sage, ‘ j 
and feveral other Plants, which I fuppofe was the reafon why Athanajivs 
Ktrcher fuppofed them to be all cover’d with Spiders Eggs, or young 
Spiders, which indeed is nothing elfe but fome kind of gummous exfu- 1 
dation,'which is always much of the fame bignefs. At firft fight of thefejl 
confefs* I imagin'd that they might have been fome kind of matrices ,"or 
nourifhing receptacles for feme fmall Infect, juft as I have found Oak- 
apples, and multitudes of fuch other large excrefcencies on the leaves* 
and other parts of Trees and fhrubs to be for Flyes, and divers other In¬ 
fers, but observing them, to be there all the year, and fcarce at all to 
change their magnitude, that conjecture feem’d not fo probable. But 
whatever be the ufe of it, it affords a very pleafant objeCt through the 
Mkrofeope, and may, perhaps, upon further examination, prove very 
luciferous. 


Obferv. XXV. Of the flinging points and juice of Nettles, and 
fame other venomous Plants, 

A Nettle is a Plant fo well known to every one,as to what the appear¬ 
ance ofit is to the naked eye,that it needs no defeription^and there 
are very few that have not felt as well as feen it} and therefore it will be 
no news to tell that a gentle and flight touch of the fkin by a Nettle,docs 
oftentime, not onely create very fenfible and acute pain, much like that 
of abumorfcald,but often alio very angry and hard fwellings and inhu¬ 
mations of the parts, fuch as will prelently rife, and continue fwoln di¬ 
vers hours. Thefe obfervations, I fay, are common enough} but how the 
pain is fo fuddenly created, and by what means continued, augmented, 
for a time, and afterwards diminifh'd, and at length quite exftinguiftul, 
has not, that I know, been explain’d by any. 

And here we muft have recourfe to our Aticrofcope, and that will, if 
almoft any part of the Plant be looked on, fhew us the whole fbjface of 
it very thick fet with turn-Pikes, or fharp Needles, of the fhape of thoftu 
reprelented in the 15. Scheme and firft Figure by A B, which are vifible 
alfe to the naked eye 5 each of which confiftsoftwo parts very diftind: 
for (hape,and differing alfo in quality from one another. For the part Ay 
is fhaped very much like a round Bodkin,fronf B tapering till it end in d 
very fharp point} it is of a fubftance very hard aoa ftiff, exceedingly* 
tranfparent and cleer,and,as I by many trials certainly foutid, is hollow* 
fooffl top tO bottom; i i' V ';!>({-. . 

This l found, by this Experiment, I had a very convenient Mere* 
A ' ‘ / flop* 
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fccpe with a Angle Glafs which drew about half an Inch,this I had faftned 
into a little frame, almoft like a pair of Spt&aclcs, which I placed before 
mine eyes, and fo holding the leaf of a Nettle at a Convenient dilhince 
from my eye, I did firft,with the thrufting of fcveral of thefe briftles into 
my fkin, perceive that prefently after I had thruft them in I felt the burn¬ 
ing pain begin v next I obferv d in divers of them, that upon thrufting 
my finger againft their tops, the Bodkin (if I may fo call it) did not irt 
the leaft bend, but I could perceive moving up and down within it a cer¬ 
tain liquor, which uponthrufting the Bodkin againftits bafis, orbagg B, 

I could perceive to rife towards the top, and upon taking away my hand* 

I could fee it again fubfide, and Ihrink into the bagg* this I did very 
often, and faw this Thanomenon as plain as I could ever fee a parcel of 
water afcend and defcend ina pipe of Glafs. But the bafis underneath thefe 
Bodkins on which they were falf, were made of a more pliable fubftance, 
and looked almoft like a little bagg of greerf Leather, or rather refem- 
bled the lhapeand furface of a wilde Cucumber, or cncumeris aftninf, 
and I could plainly perceive them to be certain little baggs, bladders,or 
ieceptacles full of water, or as I ghefs, the liquor of the Plant, which was 

S oifonous, and thofe fmall Bodkins were but the Syringe-pipes, or Gly- 
er-pipes, which firff made way into the fkin, and then ierved to convey 
thatpoifonous juice,upon the prefling of thofe little baggs, into the in¬ 
terior and fenfible parts of the fkin,which being fo difehargd, does cor¬ 
rode, or, as it were, burn that parr of the fkin it touches * and this pain 
will fometimes lafl very long, According as the impreflion is made deeper 
orftronger. 

The other parts of the leaf or furface of the Nettle, have very little 
confiderable, but what is common tomoft of thefe kinds ofPlants,asthe 
ruggednefs or indenting, and hairinefs, and other roughnefles of thefur- 
face or out-fidc of the Plant, of which I may fay more in another place. 
As I (hall likewife of certain little pretty cleer Balls or Apples which I 
have obferved to (Vick to the Tides of thefe leaves, both on the upper and 
under fide, very much like the fmall Apples which I have often oblerv’d 
to grow on the leaves of an Oak call’d Oa/^apples which are nothing but 
the Matrices of an Infefr, at I elfewhere (hew. _ 

The chief thing therefore is, how this Plant comes,by fo flight a touch, 
to create fo great a pain^and the reafbn of this feems to he nothing elfe,but 
the corrofivc penetrant liquor contain’d in thermal! baggsor bladders, 
upon which grow out thole fharp Syringe-pipes, as I before noted* ana 
verycxmfboamto this, is the reafon of the pain created by the fling of a 
BeejWa^jjC^c. asl elfewhere fhew: Forty the Dart, which i?likewifed 
pipe, is made a deep pafiage into the fkin, and then by the anger of the 
Fly, is his gaily poifonous liquor injefted * which being admitted among 
the fenfible parts, and fo mix’d with the humours or fiagnating juices of 
that part, does create an Ebullition perhaps, or effervefiens, as isufually 
obfcrv’d in the mingling of two differing Chymnal faline liquors, by 
which maos the parts become (well’d, hard, and very painfull* fen* 

thereby the nervous and fenfible parts are not onely ftreteb’d and ffeain a 
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beyond their natural tone, hut are alfo prick’d, perhaps, or corroded by 
the pungent and incongruous pores of the intrriaed liquor. r n ? . 

And this ieems to be the reafon, why Aqua fortit^ and other faiine li* 
quors, if they come to touch the fenfitiye parts, as in a cut of the (kin, 
or the like, do fo violently and intollerably excruciate and torment the 
Patient. And 'tis not unlikely, but the Iriventors of that Diabolical pra* 
&ice of poifoning the points of Arrows and Ponyards, might receive 
their firft hint from fome (uch Inftance in natural contrivances, as this of 
the Nettle: for the ground why fuch poifon’d weapons kill (o infallibly 
as they do, feems no other then this of our Nettle's (tinging* for the Pon- 
yard or Dart makes a paflage or entrance into the fenlitive or vital parts 
of the body, whereby the contagious fubftance comes to be diflolv’d by, 
and mix’d with the fluid parts or humours of the body,and by that means, 
(breads it (elf by/degrees into the whole liquid part of the body, in the 
lame manner, as a few grains of Salt,put into a great quantity of Water, 
will by degrees difliife it felf over the \yhole. 

And thisl take to he the reafon of killing of Toads, Frogs, Effs, and 
feveral Fifties, hy firewing Salt on their backs (which Experiment was 
(hewn to the Royal Societyh y a very ingenious Gentleman, and a worthy 
Member of it) for thofe creatures having always a continual exfodation, 
as it were,ofllimy and watry parts,fweating out of the pores of their (kin, 
the faiine particles, by that means obtain a vehicle, which conveys them in* 
to the internal and vital parts of the body. 

This feems alfo to be the reafon why bathing in Mineral waters are 
fuch-foveraign remedies for multitudes of diflempers,efpecially chronical* 
for the liquid & warm vehicles of the Mineral particles,which are known 
to be in very confiderable quantities in thofe healing baths,by the body’s 
long ftay in them, do by degrees fteep and infinuate themfclves into the 
pores and parts of the (kin,and thereby thofe Mineral particles have their 
ways and paflages open’d to' penetrate into the inner parts, arid mingle 
themfelves with thejiagnant juices of the feveral parts 5 befides,many of 
thofo offensive parts which were united with thofe Jlagnant juices, and 
which were contrary to the natural conftitution of the parts, and fo be¬ 
come irkfome andf painfull to the body,but could riot be difehafged, be* 
caufe Nature had riiade no provifion for fuch accidental mifehiefe, are, by 
means of this (baking, and filling the pores of the (kin with a liquor, af* 
forded a paflage through that liquor that fills the pores iotoTlic"am* 
bient fluid, aria thereby the body comes to be difeharged. 1 : ' 

--So that 'tis very evident,there may be a good'as well as an evil applies* 
tion of this Principle. Arid the ingenious Inventiori of that Ex&lient 
perfon,Do&or Wren t of in jetting liquors into the veins of an Animal* 
Ieems to be reducible to this head: I cannot flay, nor is this a fit place, to 
mention the feveral Experiments inade of this kind by the molf incom¬ 
parable Mr, Boyle , the multitudes made by the lately mention'd Phyficiatt 
Do (51 or Clar^ the Hiflory whereof, as he has been pleas’d to commu¬ 
nicate to the Royal Society^ fo he iriay, perhaps be prcvaiTd wilhto inpke 
publiquchimfelf; Bu^I (call rather hint, that certainly, if this! Principle 
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were well con Oder’d,there might, befides the further improving of Bath-' 
ing and Syringing into the veins, be thought on feVetal ways, whereby 
feveral obftinatediftempers of a humane body,fach as the Gout,Dropfie, 
Stone, might be matter'd, and expcll’d } and good men might make 
' as good a ufe of it, asevil men have made a perveifc and Diabolical. 

And rhat the filling of the pores of the (kin with; fome fluid vehicle^ is 
of no ftnall efficacy towards the preparing a paflage for feveral kinds of" 
penetrant juices, and other diilbluble bodies, to insinuate themfclves 
within the ikin, and into the lenliiive parts of the body, may be, 1 think, 
prov'd by an Inttance given us by BeUonivs^ in the 26. Chapter of the 
(ccondEcok of his Obfervations , which containing a very remarkable 
Story I have here tranlcrib’d : Cum chamjeleenk tngrt radices (lays he) 
apttd Tagum quondam Livadoi hono nuiicupatitm erui curartmut, plurimi 
Greet S Turcfc fpeQatum venerunt quid crueremks, eas vero frujiulatimJe- 
cabawus, & filo trajuiebantus ut fact hue exjiccari pojjent. lurtte in eo ne- 
gotio occupatos >7 os •videnfes, (imi liter eas radices trad arc <& fecare volue - 
runt; at rum Jummus cjjct xjius t & otnnes fttdcre maderent , quicunqut 
earn radices?: main bus tractaver ant (tidere tuque abjierjeratit, aut fastens di* 
gitis fealpferant; tant ant prungmem iis leek quos attigerant pojtea fenjerunt , 
Hi aduri vidcrentur. Chameleon? s etnm uigri radix cm virtnte poUet. ut ch- 
ti app/uata tpfattr adeo injiammet, ut net jqutlltt^ nejc urtiae nlie centcfma 
parte it a adurent: At prurigo non adeo celeriter JcJe prodrt. Toft unam aut ai- 
teram porro horanij ftnguli varus faciei locis intent adeo inflammatam ha* 
here cepimus ut tot a fangninea videretur , atque quo magis earn confricaba• 
m us Jan to neagis excitabatnr prurigo. Fonti ajjidebamutJab platano^atqnc ini¬ 
tio pro ludicro habebamus C> ridebamus : at tandem illi plurimurn mdrgnati 
Juntj & niji afjeverajjemus nunquam expert os t alt virtnte earn plant ampot/erej 
baud dubte male nos multefcnt. Attamen nojira excufatio fuit ah illk facili - 
us ac cepta/um eodem incontmodo nos ajje&os conjpicerent. Mirttm fane quod 
intantiUo radice tarn ingenVem ejficaciam nofiro malo expert!fumm. 

By which obfervation of his,it leems maniicft,fhat their being all cover’d 
withfwcat who gather’d and cut this root of the black Chameleon Thiftle, 
was the great reafon why they fufter’d that inconvenience, for it feems the 
like circurattancc had not been before that noted, nor do I find any men* 
tion of fuch a property belonging to this Vegetable in any of thcHer- 
bals I have at prelent by me. 

I could give very many Obfervations which I haVe made of^this kind, 
whereby I nave found that the belt way to get a body to be insinuated 
into the fubttance or infefifible pores of another, is firft, to find a fluid 
vehicle that has fome congruity,both to the body to beinfinuated,and to 
the body into whole gores you would have the other convey d. And in 
this Principle lies the great royftcry of ftaining feveral forts of bodies, a$ 
Marble, Woods, Bones, &c. and of Dying Silks, Cloaths, Wools, Fea¬ 
thers, Sc. But thefc being digrcflions, I fhall proceed to : 

Obferv. X X VI. Cowageyw*/ the itching operation-offomcbodies? 

r< i 'Hcre is a certain Down of a Plant,brought from the Eaji-Indie /,caH‘d 
** commonly, though very improperly. Cow-itch , the reafon of which 
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—tniftakc is manifeft enough from the dcfcription of it, which Mr. Parkinfin 

fetsdown in his Herbal , Tribe XI. Chap. 2. Phafiolusfihqua hrrfitta , The 
hairy Kidney-bean , called in Zurratte where it grows , Couhage : We have had 
(fays he) another of this kind brought us out of the Eaft-Indies, which being 
planted !, was in jhcw like the former , but came not to perfection, the unkindly 
feafon not fufiering it to Jhew the flower $ but of the Cods that were brought , 
fomewere Jmalleffhorter, and rounder then the Carden kind\ others much 
longer , and manygr owing together , it were in cluflers,and cover'd all over 
with a brown jhort hairinefi,fo fine, that if any of it be rubb’d , or fall on the 
bach^ of ones hand, or other tender parts of the skin , it will caufe a kind of 
itching , but notflrong , nor long inducing, but pajjing quickly away, without 
either danger or harm } the Beans were fmaller then ordinary, and. of a blacky 
Jhining colour . 

Having one of thefe Cods given me by a Sea-Captain, who had fre¬ 
quented thofe parts, I found it to be a fmall Cod, about three Inches 
long, much like a fliort Cod of French Beans, which had fix Beans in it, 
the whole furfacc of it was cover’d over with a very thick and fliining 
brown Down or Hair, which was very fine, and for its bignefr friff? 
taking fome of this Down, and rubbing it on the back of my hand,l 
found very little or no trouble, only I was fenfible that fcveral of thefe 
• little downy parts with rubbing did penetrate, and were funk, orftuck 
pretty deep into my Ikin. After I had thus rubb’d it for a pretty while, 
I felt very little or no pain, in fo much that I doubted, whether it were 
the true Couhage 5 but whifft I was confidering, I found the Down begin 
to make my hand itch, and in fome places to fmart again, much like the 
fringing of a Flea or Gnat, and this continued a pretty while, fo that by 
degrees I found my Ikin to be fwell’d with little red puftules, and to 
look as if it had been itchie. But fofiering it without rubbing or fcratch- 
ing, the itching tickling pain quickly grew languid, and within an hour 
I felt nothing at all, and the little protuberancies were vanilh’d. 

The caufe of which odd Phenomenon, I foppofe to be much the feme 
with that of the fringing of a N&ttle, for by the Mtcrofcope, I difeover’d 
this Down to conlift of a multitude of fmall and llender conical bodies, 
much refefobling Needles or Bodkins* fuch as are reprefented by AB. 
C D. E F. of the firft Figure of the XVI. Scheme ^ that their ends AAA, 
were very (harp, and the fubftance of them ftitf and hard, much like the 
fubftance of feveral kinds of Thorns and crooks growing on Trees. And 
though they appear’d very clcer and tranfparent, yet 1 could not per¬ 
ceive whether they were hollow or not, but to me they appear’d 
like folid tranfparent bodies, without any cavity in them 5 whether, 
though they might not be a kind of Cane, fill’d with fome tranlpa- 
rent liquor which was hardned (becaufe the Cod which I had was very 
dry) I was not able to examine. 

Now, being fuch ftiff, (harp bodies, it is eafie to conceive, how with 
rubbing they might eafily be thruft into the tender parts of the skin,and 
there, by reafon of their exceeding finenefs and drineft, Ji6t create any 
confiderable trouble or pain, tillby remaining fo thofe placesmoiftoed 
with the humours of the Body, fome cauftick part fticking on them, or 

refiding 



X 


V1ICROGR APHIAi 

refining within them might he diflblv'd and mix’d wifh the ambient juices 
of that place, and thereby thofe fibres and tender parts adjoyning be¬ 
come affe&ed, and as it were corroded by it$ whence, while that acti¬ 
on lafts, the pains created are pretty fharp and pungent, though (mail, 
which is the efiential property of an itching one. 3 

That the pain alfo caufed by the flinging of a Flea, a Gnat, a Flie. a 
Wafp,and the like, proceeds much from the very fame caufc, I elfewhere 
in their proper places endeavour to manileft. The dinging alfo of (hred 
Horf-hair, which in meriment is often Orew'd between the Iheetsofa Bed, 
feems to proceed from the fame caufc; 


Obferv. XXVII. Of the Beard of a mide Oat, and the ufe that 
may be made of it for exhibiting always to the Eye the temperature 
of the Air , as to drinefi and moifiure * 

npHis Beard of a wild Oat , is a body of a very curious ftrudlure, though 
1 to the naked Eye it appears very (light, and inconfiderablt* it being 
only a fmall black or brown Beard or Bridle,which grows out of the fide 
of the inner Husk that covers the Grain of a wild O^the whole length of 
it,when put in Water, fo that it may extend it felf to its full length,is not 
above an Inch and a halfandfor the mod part fomewhat fhorter,but when 
the Gtain is ripe, and very dry, which is ufualy in the Moneths of July, 
and Augufi, this Beard is bent fomewhat below the middle, namely,about 
* from the bottom of it, almod to a right Angle, and the under part of 
it is wreath’d lik a With 5 the fubdance of it is very brittle when dry, and 
it will very eafily be broken from the husk on which it grows. 

If you take one of thefe Grains, and wet the Beard in Water,you will 
prefently fee the fmall bended top to turn and move round, as if it were 
fenfible} and by degrees, if it be continued wet enough, the joint or knee 
will dreighten it felf $ and if it be fufler’d to dry again, it will by degrees 
move round another way, and at length bend again into its former 
pofture. 

Ifit be view’d with an ordinary fingle Microfiope, it will appeardike 
a fmall wreath'd Sprig, with two clefts $ and if wet as before, and 
then look d on with this Microfiope , it will appear to unwreath it felf^ 
and by degrees,to ftreighten its knee, and the two clefts will become 
(freight, and almoft on oppofite fides of the fmall cylindrical body. 

If it be continued to be look’d a little longer with a Microfiope , it 
will within a little while begin to wreath it felf again, and foon after 
return to its former pofture, bending it felf again neer the middle, into 
a kind of knee or angle. 

Several of thofe bodies I examin'd with larger Microfcopes, and there 
found them much of the make of thofe two long wreath'd cylinders de¬ 
lineated in the fecond Figure of the 15. Scheme , which two cylinders re- 
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prefent the wreathed part broken into two pieces,whereof the end A B is, 
to be fuppos’d to have join’d to the end C L), To that £ A C F does repre- 
Tent the whole wreath d part of the Beard, and E G a fmall piece of the 
upper part of the Beard which is beyond the knee, whichas I fad not 
room to infert, fo was it not very confideFable, either for its form,or any 
known property 5 but the under or wreathed part is notable for both: 
As t$ its form, it appear’d, ifit were look’d on tide-ways, aTmoft like a 
Willow, or a final} tapering rod of Hazel , the lower or bigger half of 
which onely, is twitted round teveral times,in feme three, m others more, 
in others lets, according to the bignets. and maturity of the Grain on 
which it grew, and according to the drinefs and moifture of the ambient 
Air, as I fhall thew more at large by and by. 

, The whole outward Superficies of this Cylindrical body is curioutly 
adorned or Huted with little channels, ana interjacent ridges, or little 
protuberances between them, which run the whole length of the Beard, 
and are (freight where the Beard is not .twitted,and wreath'd where it is, 
juft after the fame manner: eachofthofe tides is befet pretty thick with 
fmall Britles or Thorns, fomewhat in form refetnbling that of Porcupines 
Quills, fuch as a a a a a in the Figure $ all whofe points are directed like 
fomany Turn-pikes towards the fmall end or top of the Beard, which is 
the realbn, why, if you endeavour to draw the Beard between your fin¬ 
gers the contrary way, you will find it to ftick, and grate, as it were, 
againft the (kin. 

The proportion of thefe (mall conical bodies aaaaa to that whereon 
they grow, the Figure will fufficiently thew, as alfo their manner of grow¬ 
ing,their thicknets, and neemets to each other, as, that towards the root 
or bottom of the Beard, they are more thin, and much thorter,intomuch 
that there is ufually left between the top of the one, and the bottom of 
that next above it, more then the length of one of them, and that to¬ 
wards the top of the Beard they grow more thick and clote (though 
there be fewer ridges) fo that the root, and almoft half the upper are 
hid by the tops of thofe next below them. 

I could not perceive any tranjverje pores, unlefs the whole wreath’d 
part were feparated and cleft,in thofe little channels,by the wreathing in¬ 
to fo many little firings as there were ridges, which was very difficult to 
determine $ but there were in the wreathed part two very confpicuous 
channels or clefts, which were continued from the bottom F to the el¬ 
bow E H, or all along the part which was wreath’d, which feem'd to di¬ 
vide the wreath’d Cylinder into two parts, a bigger and a lets, the bigget 
was that which was at the convex tide of the knee, namely, on the fide Aj 
and was wreath’d by OOOOO^ this, as it feem’d the broader, fo 
did it alfo the longer, the other P P P P P, which was ufually purs'd or 
wrincklcd in the bending of the knee,as about E, teem’d both the ftiorter 
and narrower, fo that at firft I thought the wreathing and unwreathing 
of the Beard might have been caus’d by the thrinking or (welling of that 
part 5 but upon further examination^ found that the clefts, ft ft, £ L,were 
ftuft up with a kind of Spongic fubftance, which, for the raoft part, was 
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very confpicuous necr the knee, ns in the cleft R R, when the Beard wa$ 
dry j upon the difeovery of wh?ch, I began to think, that it was upon the 
fwelling of this porous pith upon) the accefc ofmoifture or water tWthe 
Beard,being made longer in the niklft 5 was ftreighmed,and by the thrink- 
Hig or fubliding of the parts of that Spongie fubftance together, whert^ 
the water or moifture was exhal’d dr dried, the pirh or middle parts 
growing Ihorter, the whole became twifted. 

But this I cannot be positive in, for upon cutting the Wreath'd part in 
many places tranfvcrfly, I was not fix well larisfy’ii with chejhape and 
manner of the pores of the pith v forlooking on theft tranfiverfe Sections 
with-a very good Ai/crofcoye, I found that the ends of thole tranft 
verfe Sedions appear’d ranch of the manner of rhe third Figure of the 
, Scheme ABCFE,-and the middle or pith CC, item’d very foil of 
pores indeed, but all of them feem’d to run the long-ways. 

1 his Figure plainly enough Ihews in what manner thole clefts* K and L 
divided the wreath’d Cylinder into two unequal parts, and aftoofwhat 
kind of fubftance the whole body confifts 5 for by cutting the fame Beard 
in many places, with tranfverfe Se&ions, I found much the fame ap¬ 
pearance with this exprelVd s, fo that thole pores feemtorun/asinmoft 
other fuch Cany bodies, the whole length of it. 

The clefts of this body KK, and LL, feem’d (as is alio exprds d in 
the Figure) to wind very oddly in the inner part of the ureath; and 
in feme parts of them, they feem’d fluffed, as it were,with that Spongie 
fubftance, which I juft now delcribcd. ;■ 

This fo oddly conftitutcd Vegetable fuhftance, is firft (that I have 
met with) taken notice of by luptijla Porta, in his Natural Magic^ asa 
thing known tip children and juglers, and it has been call’d byfomeof 
thole laft named petfons, the better to cover their cheat, theLeggof an 
Arabian Spider, or theLeggof an inchanted Egyptian Fly, and has been 
ufed by them to make a rniall Index, Croft, or the like, to move round 
upon the wetting of it with a drop of Water, and muttering certain 
words. 


But the ule that has been made of it, for the difeovery of the various 
conftitutions of the Air, as to drinels and moiftnefs, is incomparably- 
beyond any other $ for this it does to admiration: The manner of con¬ 
triving if fb,as to perform this great eftedf, is onely thus: 

Provide a good large Box of Ivory, about four Inches over, and of- 
what depth you fhall judge convenient (according to your intention: 
of making ulc of one, two,rhree,or more of thele final! Beards,ordered in 
the manner which I fhall by and by deferibe) let all the fides of this Box be. 
turned of Ba&et-work (which here in London isealily enough procur’d) 
full of holes,in the manner almoft of a Lertice, the bigger, or more the 
holes arc,the bctter,that fo the Air may have the more free paftage to the 
inclofed Beard,and may the more eaftiy pafs through the Inftrtiment 5 it 
will be better yet,though not altogether fo handfom,if infteed of the Baft - 
ket-work on the fades of the Box,the bottom and top of the Box be join’d 
together onely with three or four ftaall Pillars, after the manner repre- 
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fen ted in the 4.Figure of the 15. Scheme . Or,if you intend to make ufe of 
many of thefe fmallBeards join d together, you may have a (mail Iona 
Cafe of Ivory, whofe fides are turn’d of Bafket-work, full of holes, which 
may be (crew’d on to the underfide of a broad Plate of Ivory,on the other 
fide of which is to be made the divided Ring or Circle, to which divisi¬ 
ons the pointing of theHand.or Index, which is moved by the conjoin’d 
Beard, may lhew all the Minute variations of the Air. 7 

. There may be multitudes of other ways for contriving this (mall Tnftru' 
ment, fb as to produce this cffe&, ^which any one may, according to his 
peculiar ufc, and the exigency of his prefent occafion, eafily enough con¬ 
trive and take, on which Khali not therefore infift. The whole manner of 
making any one of them is thus: Having your Box or frame A AB B, fitly 
adapted for the free paffage of the Air through it,in the midft of the bot¬ 
tom BB B, you mufthave a very fmali hole C, into which the lower end of 
the Beard is to be fi’xd,the upper end of which Beard a bAs to pais through 
a fmall hole of a Plate, or top A A, if you make ufc onely of a (ingle one 
and on the top of it c, is to be fix’d a (mall and very light Indexfg, made 
of a very thin lliver of a Reed or Cane $ but if you make ufe of two or 
more Beards, they muft be fix'd and bound together, cither with a very 
fine piece of Silk, or with a very fmall touch of hard Wax, or Glew,which 
is better, and the Index fg , is to be fix’d on the top of the fecond,third 
or fourth in the fame manner as on the fingle one. 

Now,becaufe that in every of thefe contrivances, the Index fg y will 
with feme temperatures of Air, move two, three, or more times round 
which without fome other contrivance then this,will be difficult to diftin- 
guilh,therefore I thought of this Expedient : The Index or Hand fg, be¬ 
ing rais’d a pretty way above the furface of the Plate A A, fix in at a 
little diftance from the middle of it a fmall Pin h } fo as almoft to touch 
the furface of the Plate A A, and then in any convenient place of the 
farface of the PIate,fix a fmall Pin, on which put on a fmall piece of Paper, 
or thin Paft-board, VeJlom, or Parchment, made of a convenient cizc 
and fhap'd in the manner of that in the Figure exprefs’d by / 4, fo 
that having a convenient number of teeth every turn or return of the 
Pin h, may move this fmall indented Circle, a tooth forward or back- 
' wards, by which means the teeth of the Circle, being mark'd, it will be 
thereby very cafie to know certainly, how much variation any change 
of weather will make upon the fmall wreath'd body. In the making of 
this Secundary Circle of Vellom, or the like, great care is to be had, that 
it be made exceeding light, and to move very eafily, for otherwife a fmaU 
variation will fpoil the whole operation. The Box may be made of Bra($, 
Silver, Iron, or any other fubftance, if'eare betaken to make it open 
enough, to let the Air have a fufficienrly free accefs to the Begrd. The 
Index alfo may be various ways contrived, fo as to (hew both the number 
of the revolutions it makes, and the Minute divifions of each revolution. 

I have made fcveral trials and Inftruments for difeoveriog the drinds 
and moifrure of the Air with this little wreath’d body^nd find it to vary 
exceeding fenfibjy with the kaft change in the conftitution of the Air, as 
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tpdrinefs and moifturc, fo that wirli one breathing upon it, I have made 
it untvvift a whole bout, and the Index or Hand has fhew’d or pointed td 
various divifions on the upper Face or Ring of the Inlfrumcnt, according 
as it was carried ncercr and neercr to the lire, or as the heat of the Sun 
increafed upon it. 

Other trials I have made with Cut-Wrings,but find them nothing neer 
fo fenfible, though they alfo may be fo contriv’d as to exhibit the 
changes of the Air, as to drinds and moifture. both by their firetching 
and ftirinking in length, and alfo by their wreathing and unwreathing 
themfelves 5but thde arc norhing neer fbexaft or fo tender,for their va¬ 
rying property will in a little time change very much. But there^re fe- 
veral other Vegetable fubffanccs that are much more fenfible then even 
this Beard of a wilde Oat ^ filch I have found the Beard ofthefecdof 
Mufk-grafs, ox Geranium wofihatuw , and thole of other kinds of Cranes - 
bil feeds, and the like. But always the fmallcr the wreathing fubftance 
be, the more fenfible is it of the mutations of the Air, a conjedure at 
thereafbn of which I fhall by and by add. 

The lower end of this wreath’d Cylinder being fiuck upright in a little 
foft Wax, fo that the bended part or Index of it lay horizontal^ I have 
obferv d it always with moiffure to unwreath it felf from the Eaft (For 
inflance)by the South to the Weft,and foby the North to the Eaft again, 
moving with the Sun (as we commonly and with heat and drouth 
tore-twift, and wreath it felf the contrary way, namely, from the Eaft, 

(for inftance) bv the North to the Weft, and fo onwards. 

caufe of all which Thscnomena^ feems to be the differing texture 
ofthe parts oft hefe bodies, each ofthem (dpecially the Beard of a wilde 
Oat , and of Mesk-grafs feedj leeming to have two kind of lubftances,onc 
thay is very porous ; loofe,and fpongic,into which the watry fteams of the 
Air may be very eafily forcedjVvhich will be thereby fwell’d and extend¬ 
ed in its dimenfions, juft as we may obferve ail kind of Vegetable fub¬ 
ftance upon Weeping in water to fwell and grow bigger and longer. And a 
fecond that is more hard and dole,into which the water can very little,or 
/hot at all penetrate, this therefore retaining always very neer the fame 
dimenfions, and the other ftretching and ftirinking, according as there 
is more or left moifturc or water in its pores, by reafon of the make and ^ 
fbape of the parts, the whole body muft neceflarily unwreath and 
wreath it felf. 

And upon this Principle, iris very calie to make feveral forts of con¬ 
trivances that fhould thus wreath and unwreath themfelves, eith« / by 
heat and cold, or by drinefs and moifture, or by any greater or lefs force, 
from whatever caufe it proceed, whether from gravity or weight, or 
from wind which is motion of the Air, or from fome fpringing body, 
or the like. 

This, had I time, I fhould enlarge much more upon $ for it feems to me . 
to be the very firft footftep of Senfution , and Animate motion, the mod 
plain,fimple,and obvious contrivance that Nature has made ufe of to pro¬ 
duce a motion, next to that of Rarefa&ion and Condenfation by heat 

and 
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and cold. And were this Principle very well examin’d, lam very apt tg 
think, it would afford us a very great help to find out the Mcchanifm 
of the Mufcles, which indeed^s farr as I have hitherto been able to ex¬ 
amine, feems to me not fo very perplex as one might im32ine,dfpecia]ly 
upon the examination which I made of the Mufcles of CrabsiLaifttrs^od. 
feveral forts of large Shell-fifh,and comparing my Obfervations/im them, 
with the circumftances I obferv’d in the mufcles of terreftrial Animals! 

NoWj^as in thislnftance of the Beard of a wilde Oaf t we/iee there is 
nothing elfe reauifite to make it wreath and UDwreath it ftl£ and to 
(heighten and bend its knee, then onely a little breath of moift or dry 
Air, of a fmall atome almoft of water or liquor, and a little heat to make 
it again evaporate 5 for, by holding this Beard, plac’d and fix’d as I be¬ 
fore direded, neer a Fire, and dipping the tip of a fmall fhred of Paper 
in well rectify’d fpirit of Wine, and then touching the w reath’d Cylin- 
drical part,you may perceive it to untwift it felf 5 and prelently again,up- 
onthc evolution of the fpirit, by the great heat, it will re-twift it felf, 
and thus will it move forward and backwards as oft as you repeat the 
touching it with the fpirit of Wine * fo may, perhaps, the fhrinking and 
relaxing of the mufcles be by the influx and evaporation of forne kind 
of liquor or juice. But of this Enquiry I (hall add more eJiew here^ 


Obferv. XXVIII. Of the Seed} of Venus lookjng-glajf or Com 
Violet. 

F Rom the Leaves, and Downs, and Beards of Plants,we come at faft to 
the Seeds j and here indeed feems to be the Cabinet of Nature,where¬ 
in are laid up its Jewels. The providence of Nature about Vegetables,isin 
no part mamfefted more,then in the various contrivances about the feed, 
nor indeed is there in any part of the Vegetable fb curious carvings, and 
beautifull adornments, as about the feecn this in the larger forts of feeds 
is moft evident to the eye * nor is it lefs manifeft through the Aficrofcope, 
in thofe feeds whole fhape and ftru&ure, by reafon of their fmalncfi, the 
eye is hardly able to diftinguifh. 

Of thefe th ere are multitudes, many of which I have obferv’d through 
a Microfcopc , and find, that they do, for the moft part, every one afford 
exceeding plealant and beautifull objects. For be (ides thofe that have 
various kinds of carv’d furfaces, there arc other that have finooth and 
pcrfc&ly polifh’d furfaces, others a downy hairy furface; fbme are 
cover'd onely whhafkin, others with a kind offhell, others with both, 
as » obfervable alfo fo greater feeds. 

Of thefe feeds 1 have onely deferibed four forts which may ferveas a 
what the foquifitive obfervers are likely to findamongthe 
reft. Thcnrft of thefe feeds which are deferibed fo the \y. Scheme> are 
thofe of Com-Violcts, the feed is very fmall, black, and fhining, and, to 
the naked eye, looks almoft like a very fmall Flea 5 But through the 
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Mic rofcope , it appears a large body, cover'd with a tough thick and bright 
reflecting fkin very irregularly fhrunk and pitted, infomuch that it isal- 
moft an impoffibility to Hnd two of them wrinkled alike, fo great a va¬ 
riety may there be even in this little feed. 

This, though it appear’d one of the moft promifing feeds for beauty to 
the naked eye,yet through the Mtcrofcope it appear’d but a rude milhapen 
feed, which I therefore drew, that I might thereby manifeft how unable 
we are by the naked eye to judge of beauteous or Ids curious miirofcopi- 
cal ObjtCfs 5 cutting feme of them in funder, I obferv’d them to be'fill'd 
withagreenifh yellow pulp, and to have a very thick hulk, in propor¬ 
tion to the pulp. 


Obfcrv. XX 5 X. Of the Seeds of Tyme. 

T Heft pretty fruits here reprefented, in the 1 8. Scheme, are nothing 
elle,but nine fcveral feeds of Tyme 5 they are all of them in differ¬ 
ing pofiure,both as to the eye and the light $ nor are they all of them ex- 
aCHy of the fame fhape, there being a great variety both in the bulk and 
figure of each feed 5 but they all agreed in this,that being look'd on with 
a Mhrofcopc , they each of them exactly refembled a Lemmon or Orange 
dry’d } and this both in fbape and colour. Some of them are a little 
rounder, of the fhape of an Orange, as A and B, they have each of 
them a very confpicuous part by which they were join’d to their little 
ftalk,and one of them had a little piece of ftalk remaining on 5 the oppo- 
fite fjele of the feed, you may perceive very plainly by the Figure,is very 
copped and prominent, as is very ufual in Lemmons, which prominencies 
are^exprefs’d in D, E and F. 

They feem’d each of them a little creas’d or wrincklcd, but E was 
very confpicuouily furrow’d, as if the inward make of thisfeed had been 
fomewhat like that of a Lemmon alfo, but upon dividing fcveral feeds 
with a very (harp Pen-knife, and examining them afterward, I found 
their make to be in nothing but bulk differing from that of Peas,that is,to 
havea pretty thick coat,and all the reft an indifferent white pulp,which 
feem'd very clofe y fb that it feems Nature does not very much alter her 
method in the manner of inclofing and preferving the vital Principle in 
the feed, in thefe very fmall grains, from that of Beans, Peas, &c. 

The Grain affords a very pretty Objett for the Microfcope , namely, a 
Difliof Lemmons plac'd in a very little room} fhoulda Lemmon or Nut 
be proportionably magnify d to what this feed of Tyme is,it would make 
it appear as bigg as a large Hay-reek,and it would be no great wonder to 
fee Homers Iliads , and Homer and all, cramm’d into fuch a Nut-fhell. We 
ftay perceive even in thefe fmall Grains, as well as in greater, how curi¬ 
ous and carefull Nature is in preferving the feminal principle of Vege¬ 
table bodies, in what delicate, ftrong and moft convenient Cabinets the 
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lays them and clofes them in a pulp for their fafer prote&ion from out¬ 
ward dangers, and for the fupply of convenient alimenfcal juice, when 
the heat of the Sun begins to animate and move thefe little automaton* 
or Engines^asif Ihe would,from the ornaments wherewith foe has deckc 
thefe Cabinets, hint to us, that in them Ihe has laid up her Jewels 
and Mafter-pieces. And this, if we arc but diligent in obferving, we 
(hall find her method throughout. There is no curiofity in the Elemental 
kingdom, if I may fo call the bodies of Air, Water, Earth, that are com¬ 
parable in form to thofe of Minerals; Air and Water having no format 
all,unlefs a potentiality to be form’d into Globules} and the clods and 
parcels of Earth aic all irregular, whereas in Minerals foe does begin to 
Geomeirize , and praciife, as'twere, the fird principles of Mcchanickj^ 
foaping them of plain regular figures, as triangles, fquarcs, &c. and te~ 
traedrons , cubes, &c. But none of their forms are comparable to the 
more compounded ones of Vegetable?; For here foe goes a flep further, 
forming them both of more complicated jhapes, and adding alfo multi-? 
tudes of curious Mechanick contrivances in their fhu£fure;for whereas in 
Vegetables there was no determinate number of the leaves or branches, 
nor no exactly certain figure of leaves, or flowers,or feeds, in Animals all 
thole things are exa&ly defin’d and determin’d; and where-ever there 
is either an excels or defedl of thole determinate parts or limbs,there has 
been fome impediment that has fp.oil’d the principle which was molt re¬ 
gular : Here we foall find, not ontly moll curioully compounded foapes, 
but mofl ftupendious Mechanifms and contrivances, here the ornaments 
arc in the higheft perfc&ion, nothing in all the Vegetable kingdom that 
is comparable to the deckings of a Peacock; nay,to the curiofity of any 
feather, as I elfewhere (hew; nor to that of the Imalleft and moll defpi* 
cable Fly. But I muff not flay on thefe (peculations, though perhaps it 
were very well worth while for one that had leifurc,to fee what Informa¬ 
tion may be learn’d of the naturc,or ule,or virtues of bodies,by their feve- 
ral forms and various excellencies and properties. Who knows but Adam 
might from fome fuch contemplation, give names to all creatures? If at 
leaf! his names had any fignificancy in them of the creature’s nature on 
which he impos’d it; as many (upon what grounds I know not) have 
fuppos’d : And who knows,but the Creator may,in thofe chara&ers,have 
written and engraven many of his mofl myfterious defigns and.counfels, 
and given man a capacity, which, affifled with diligence and induftry, 
may be able to read and underhand them. But not to multiply my di- 
grclfton more then I can the time, I will proceed to the next, which is, 


Obfcrv. XXX. Of the Seeds cf Poppy. 


'I 'He fttiall feeds of Poppy, which are defcribed in the 19. Scheme , both 
* for their fmalnefs, multiplicity and prettinefs, as alfb for their ad- 
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other m'urofcopi cal feeds of Vegetables: For firft, though they grow in a 
Cafe or Hive oftentimes bigger then oneofthefePi&uresoftheawrcr*- 
^0/wv/appearance-yet are they £pr tfyemoft part fo. very little, that they 
exceed not the bulk efafmallNtfftbeirtg not alferitil part of an Inch in 

Diameter, whereas the Diameter of the Hive of them oftentimes exceeds 
two Inches,fo that itiscapable of containing neertwto hundred thoufaod, 
and fo in all likelihood does contain avaft quantity!'though perhaps not 
that number. Next, for their prettinefs, they miw be compar’d to any 
microjcapita / feed I have yet feen, for they are of a dark brownilh red 
colour, curioully Honey-comb d all over with a very pretty variety fcf 
Net-work, or a fmall kind of imbofment of very orderly rais’d ridges, 
the furfacc of them looking not unlike the infid e of a Beev’s ftomack. But 
that which makes it moft eonfiderable of all, is, the medicinal virtues of 
it, which are Inch as are not afforded us by any Mineral preparation $ and 
that is tor the procuring of Aeep, a thing as neceftary to the well-being fj 
of a creature as his meat, and that which retrefhes both the voluntary 
and rational faculties, which, whil’ft thisaffefrion has feis’d thebody,are ' 
for the moft part unmov’d, and at reft* And, methinks, Nature does iH 
feem to hint feme very notable virtue or excellency in this Plant from the 
Curiofity it has beftow’d upon it. Firft, in its flower, it is of the higheft 
lcarlet-Dye, which is indeed the prime and chiefeft colour, and has been 
in all Ages of the world moft highly efteem’d : Next, it has as much cu¬ 
riofity Ihcw’d alfo in the hufkor cafe of the feed, as any one Plant I have 
yet met withall 5 and thirdly, the very feeds themfelves, the Aficrofcopt 
difeovers to be very curioutly {hop’d bodies 5 and laftly, Nature has 
taken fuch abundant care for the propagation of it, that one Angle feed 
grown into a Plant, is capal>le of bringing fome hundred thousands of 1 
feeds. 

ft were very worthy fome able man’s enquiry whether the intention of 
Nature, as to the fecundary end of Animal and Vegetable fubftances 
might not be found out by fome fuch chara&ers and notable impreftions 
as thefe, or from divers other circumftances, as the figure, colour, place, | 
time of flouriftiing, fpringing and fading, duration, fafte,fmell, dv. For 
if fuch there are (as an able Pfyjidan upon good grounds has given me 
caufe to believe) we might then, infteed of ftudying Herbals (where fo j 
little is deliver d of the virtues ol a Plant, and lefs of truth) have re- I 
eourfe to the Book of Nature it felf, and there find the moft natural, • 
tifefull, and moft effe&ual and (pccifick Medicines, of which we have 1 
amongft Vegetables, two very noble Inftances to incourage fuch a hope, 
the one of the Jejuite powder for the cure of intermitting Fetversj md the f 
other of the juice of Poppj/ for the curing the defedt of lleeping. j 
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Obferv. XXXI. Of Purflanc-fecd. 

T^He Seeds of Vurjlane feem of very notable fhapes, appearing through 
A the Microfcope fhap’d fomewhat like a nautilus or Pore done (hell, as 
may be feen in the XX. Scheme, it being a (mail body 5 coyl'd round in 
the manner of a Spiral 5 at the greater end whereof,which reprefcnts the 
mouth or orifice of the Shell, there is left a little white tranlparent fub- 
ftance, like a fkin, reprefented by B B B B, which feems to have been the 
place whereunto the ftem was join’d. The whole furfece of this Codes 
or Shell, is cover’d over with abundance of little prominencies or buttons 
very orderly rang’d into Spiral rows, the fhapeof each of whichfeem’d 
much to rcfemble a Wart upon a mans hand. The order, variety and 
curiofftyin thefhape of this little feed, makes it a very plea(antobje& 
f or .J. he Mjcrofiopt* one of them being cut afunder with a very (harp Pra- 
kmfe, difeoverd this carved Cafket to be of a brownifh red, and feme- 
what tranlparent fubftance, and manifefted the infide to be fill'd with a 

fotawf UfubftanCC ° r puIps thc Bcd whcrein ^ fcminalprinciple 

There are multitudes of other feeds which in fhape reprefent or imi¬ 
tate the forms of divers other forts of Shells: as the feed o£ Scurvy- 
grs / 3 very much refembles the make of a Concha Venerea. >a kind ofPurce- 
lane Shell pothers reprefent feveral forts of larger fruits, fweat Marie- 
rome and Pot-marjerome reprefent Olives. Carrct feeds are like a deft 
of a Coco-Nut Hulk j others are like Artificial things, as Succory feeds 
are like a Quiver full of Arrows, the feeds of Amaranthus are of an ex¬ 
ceeding lovely fhape, fomewhat like an Eye: The fkin of the black and 
lhrivled feeds of Onyons and Leeks,are all over knobbed like a Seals (kin. 
Sorjel has a pretty black fhining three-lquare feed,which is picked at both 
ends with three ridges, that are bent the whole length of it. It were al- 
moft endlefs to reckon up the feveral fhapes,they are fo many and fo va- 
nous; Leaving them therefore to the curious ubferver, I fhall proceed to 
theObiervations on the parts of Animals. 


Obferv. XXXII, >0ftbeFigurt offeveralforts cf Hair, and if 
the texture cf the fkin. 

V iewing fome of the Hairs of mv Head with .very good Microfiw, 
I took notice of thefeparticulars: J r 

i. That they were, for the moft part, Cylindrical feme of them were 

TOtSldW W' ,bl !5 £“ raU J r , ky were veryneer round,fuch as are 
reprefented in the fecond Figure of thc Scheme jby thc Cylinders EEE. 
nor could I find any that had (harp angulcs. J * 

2, That 
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2. That that part which was next the top, was bigger thert that which 
Was tieerer the root. 

9. That they were all along from end tb end tranfparenr, though not 
very cleer, the end next the root appearing like a black tranfparent plefcfe 
of Horn, the end next the top more brown* fomt what like trsinfparertt 

Horn. ' - . • 

4. That the root of the Hairs were pretty fmooth, tapering inwards, 
almoft like a Parfneb^ nor could I ftna that it had any filaments, or itiy 
other vellels, fuch as the fibres of Planrs. 

5. That the top when fplit (which is common in long Hair) appear’d 

like the end of a nick, beaten till it be all flitter’d* there being not oneiy 
two fplintets, but fometimes hall a fcore and more. . 

6. That they were all, as farr as 1 was able to find, (olid Cylindrical 
bodies, not pervious, like a Cane Or Bulrufb $ rtor could I find that they 
had any Pith, or diftinttion of Rind, or the like, fuch as 1 had obferv’d irt 
Horft-hairs, the Briftles of a Cat, the Indian Deer’s Hair, &c. 

ObfervatwmonfewaiotherfcttsbfUm. 

For theBrifles of a Hogg, I found them to be firft a hard tranfparent 
homy fubllance, without the leaf! appearance of poles or holes in it 5 and 
this I rry'd with the greateft care I was able, cutting many of them with a 
very (harp Razor, fo that they appear’d, even in the Glals, to have a pret¬ 
ty Imooth furface, but fomewhat waved by the fawing to and fro of the 
Razor, as is vifible in the end of the trifmatical body A of the lame 
Figure 5 and then making trials with cauling the light to be call on then! 
all the various ways I could think of, that was likely to make the pores 
appear, if there had been any, I was not able to dilcover any. 

Next, the Figure of the Brides was very various, neither perfc&Jy 
round, nor lhafp edg'd, but Prifmatical , with divers fides, and round 
angles, as appears in the Figure A. The bending of them in any part 
where they before appear’d clefr, would all flaw .them, and make them 
look white. - 

The Muftacheos of a Cat (part of one of which is reprefentedby the 
Ibort Cylinder B of the fame Figure) feem’d to have, all of them that I ob- 
ferv'd,a large pith in the middle, like the pith of an Elder, whofe texture 
was lb clofe, that I was not able to dilcover the lead lign of pores $ and 
thole parts which leem to be pores,as they appear’d in one pofition to the 
light, in another I could find a manifeft reflefriom to be cad from them. 

This I infiancein,tb hint that it is not lafe to conclude any thing to be 
politively this or that, though it appear never lo plain and likely when 
look'd on with a Microfeopc in one pollute, before the lame be examin'd 
by placing it in feveral other pofitions. 

And this I take to be the realon why many have believed and aflerted 
the Hairs of a man’s head to be hollow, and like lo many finall pipes per¬ 
forated from end to end. 

Now, though I grant that by ad Analogic One may luppole them lb, 

* and 
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and from the ToUnian difeafe one may believe them fuch, yet I think we 
have not the leaft encouragement to either from the Mtcrofcope, much lefs 
pofitively to affert them fuch. And perhaps the very effence of the Plica 
Pobnica may be the hairs growing hollow, and of an unnatural con- 
ftitution. * . 

And as for the Analogic, though I am apt enough to think that the hairs 
of feveral Animals may be perforated fomewhat like a Cane, or at leaft 
have a kind of pith in them,firft,becaufethey feem a$ ’twere a kind of Ve¬ 
getable growing on an Animal, which growing,they fay, jemains a long 
while after the Animal is dead, and therefore fhould like other Vege¬ 
tables have a pitn, and fecondly,becaufe Homs and Feathers, and Por¬ 
cupine's Quils, and Cats Brifles, and the long hairs ofHorfes,which come 
very rieer the nature ofa mans hair,feem all of them to have a kind of pith, 
and feme of them to be porous,yet I think it not (in thele cafes,where we 
have fiich helps for the fenfe as the Microfeope affords) fafe concluding 
or building on more then we Fenfibl.y know, fince we may,with exami¬ 
ning, find that Nature does in the make of the fame kind offubftance, 
often vary her method in framing of it: Inftances enough to confirm this 
we may find in the Horns of feveral creatures: as what a vaft difference 
is there between the Homs of an Oxe,and thofc of lome forts of Staggs 
as to their fhape > and even in the hair? of feveral creatures, we find a 
vaft difference 5 as the hair of a manl head feems, as I faid before, long. 
Cylindrical and fometime a little Trifmatical, folid or impervious, and 
ycry fmall 5 the hair of an indtan Deer (a part of the middle of which is 
deferibed in the third Figure of the fifth Scheme , marked with F) is big¬ 
ger in compafi through all the middle of it,then the grille of an Hogg,but 
tLeend of it is (mailer then the hair of any kind of Animal (as may be 
feen by the Figure G) the whole belly of it, which is about two or three 
Inches long, looks to the eye like a thread of courfe Canvals, that has 
been newly unwreath'd, it being all wav d or bended to arid frOj much 
after that manner, but through the AticrofcoM , it appears all perforated 
from fide to fide,and Spongic,likc a fmall kind of fpongy Coral, which is 
often found upon the Englijh fhores^ but though 1 cut it tranlvcrfly, I 
could not perceive that it had any pores that ran the long-way of the 
hair: the long hairs of Horfes C C and D, feem Cylindrical and fomewhat 
pithy , the BrUles of a Cat B, are conical and pithy: the Quils of Por¬ 
cupines and Hedghoggs, being cut tranfverlly, have a whitiftj pith, in the 
manner ofa Starr,or Spur-rowel: Piggs-hair (A) is fomewhat tritgonal, 
and feems to have neither pith nor pore: And other kinds of hair have 
tjuitc a differing ftrutturc and form. And thereforel think it: noway 
agreeable to a true natural Hiftorian, to pretend to be fo ffcarp-fighted, 
as to fee what a pre-conctiv’d Hypothecs tells them fhould be there,wherc 
another man, though perhaps as feeing, but not foreftall’d, can difrover 
no fuch matter. 

But to proceed * l obferv’d feveral kind ofbairsthat had been Dyed, 
and found them to be a kind of horny Cylinder , being of much about the 
tranfoarency of a pretty deer piece of Q*e horns toefe appear’d quite 
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throughout ting’d with the colours they exhibited. And \U likelyjthajt 
thofe hairs being boy I’d or deep'd in thofe very hot uugu liquors in the 
Dyc-fat, And the lubftance of the hair being much like that of an Oxea 
Horn, the penetrant liquor does (o far mollifie and (often the lubdance, 
that k (inks into the very center of it, andfo the ting’d parts come to be 
mix’d and united with the very body of the hatr,aniddonot (as fome have: 
tlioughr) onl'v dick on upon the outward (urface. And tliis,the boiling of 
Horn will nul.t more probabley for we (hall hnd by that af! ion, that the 
water u ill inlinuatr it (elf to a pretty depth within the (in face of it* 
efpcciallv iiihh r<inerrancy of the water be much helped by the Salta 
that are ufiudly mix’d with the Dying liquors. Now. whereas Silk may 
bedved of ting’d into all kind of colours without boiling o,r dipping in¬ 
to hot liquors,! o.hds the reafon to he two-told : Fil'd, becaufe the fila¬ 
ments,or tmall cylinders of Silk, are abundantly (mailer and finer,and (a 
have a much leb depth to be peuctraud then mod kind of hairs y and 
next, b.ecautc the (ublhmce or matter of Silk, is much more like aGIcw 
then rhe lubttancc o( Hair is- And that 1 have realon to (uppoie; 
Fird, bccaufe w hen it is (pun or draw n out of the Worm, it is a perfedf 
glutinous (libftance, and very eably dicks and cleaves to any adjacent 
body, as 1 havefeveral times oblerved, both in Silk-worms and Spiders. 
Next, becaufe that I find that water does eafily diliblve and*niollitie the 
fubdance again, which is evident from their manner of ordering thofe 
bottoms or pods of the Silk-worm before they are able to unwind them. It 
is no great wonder therefore,if t holt Dyes or ting’d liquors do very quick¬ 
ly mollifie and tinge the furfaces of (o fmall and to glutinous a body. 
And we need not wonder that the colours appear fo lovely in the one, 
and fo dull in the other, if we view but the ting'd cylinders of both 
kinds with a good Microscope for whereas the iubftance of Hair, at bed,is 
but a dirty dufkilh white fomevvhat tranfparent, the filaments of Silk have 
a mod lovely tranfparency and cleerne/s, the difference between thole 
two being not much le(s then that between a piece* of Horn, and a piece 
of Crydaly the one yielding a bright and vivid reflection from the con¬ 
cave fide of the cylinder, that is, from the concave furfacc of the Air 
that incompades the back-part of the cylinder y the other yielding a dull 
and perturb’d refledfion from the feveral Heterogeneous parts that com- 
pofeit. And this difference will be manifed enough to the eye,if you get a 
couple of fmall Cylinders, the fmaller ofCryftal Glafs,the other of Horn, 
and then varnifliing them over very thinly with fome tranfparent colour, 
which will reprefent to the naked eye much the fame kind of objc& Which 
isreprefent^d to it from the filaments of Silk and Hair by the help of the 
Aticrofcope. Now, fincethe threads of Silk and Skrge are made up of a 
g*eat number of thefc filaments, we may henceforth ceafe to wonder at 
-the difference. From much the fame reafon proceeds the vivid and love¬ 
ly coloursofFeathers, wherein they very farr exceed the natural as well 
as Artificial colours ofhairof which I (hall fay more in its proper place. 

The Teguments indeed of creatures are all of them adapted to the pe¬ 
culiar ufe and convenience of that Animal which they inwrap 5 and very 
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much alfo for the ornament and beauty of it, as will be tnoft evident to 
any one that (hall attentively confider the various kinds of cloathings 
where with moft creatures are by Nature invefted and cover'd. Thus I ! 
have obferved, that the hair or furr of thofe Northern white Bears that ■ 
inhabite the colder Regions, is exceeding thick and warm : the like have 
I obferv’d of the hair of a Greenland Deer, which being brought alive to 
London ,1 had the opportunity of viewing 5 its hair was fo exceeding thick 
long and foft, that I could'hardly with my hand, gralp or takekold of 
his ikin, and itfeem’d fo exceeding warm, as I had never met with any 
before. And as foi the ornamentative ufe of them, it is moft evident in a 
multitude of creatures,net onely for colour, as the Leopards, Cats,Rhein 
Deer, &c. but for the (hape, as in Horfes manes, Cats beards,and feveral 
other of the greater fort of terreftrial Animals, but is much more confpi- 
cuous, in the Veftments of Fifties, Birds, Infetts, of which Ifliall by and 
by give fotne Inftances. * 

As for the (kin, the Microfcope difeovers as great a difference IgetWeen 
the texture of thofe feveral kinds of Animals, as it does between their 
hairs ^ but all that I have yet taken notice of, when tann’d or drefc'd, are' 
of a Spongie nature, and feem to be conftituted of an infinite company 
oflmall lor\g fibres or hairs, which look not unlike a heap pfTowor 
Okum 5 every of which fibres feem to have been fome part of a,Mufcfe, 
and probably, whil'ftjthe Animal was alive, might have its diftin& fttnfti- 
on^and ferve for the contraction and relaxation of the (kin, a nd for the 
ftretching and (hrinking of it this or that way. 

And indeed, without foch a kind of texture as this, which is vCry like 
that of Spun^ it would feem very ftrange, how any body fo ftrohg as the . 
(kin ofan Animal ufually is, and toclofeas it feems, whil’ft the Animal is 
living, (hould be able to fuffer fo great an extenfion any ways, without at ' 
all hurting or dilacerating any part of it. But,fince we are inform’d by the 
Microfcope , that it confiftsof a great many (mall filaments, which are im¬ 
plicated, or intangled one within another, almoft no othertoife then the 
hairs in a lock of Wool, or the flakes in a heap ofTow, though not alto¬ 
gether fo loofe * but the filaments are here and there twifted,as twere,or 
interwovcn,and here and there they join and unite with one another,fo 3$ 
indeed the whole (kin feems to be but one piece,we need not much won¬ 
der: And though thefe fibres appear not through aMicrofcopc^tfty joint* 
ed and contex’d,as in Sponge 5 yet,as I formerly hinted, l am apt to think, 
that could we find fome way of difeovering the texture of it, whif ft it in-' 
vefts the living Animator had fome very eafie way of feparating the pulp 
or mtercurrent juices, fuchas in all probability fill thofe Interjtitia, with- ; < 
out dilacerating, brufing, or otherwife failing the texturaof it (as it 
feems to be very much by the ways of tanning and dreifing now us’d; wc 
might difeover a much more curious texture then I have hitherto been 
able to find •, perhaps,fomewhat like that ofSponges. 1 ! 

That of Cbamoife Leather is indeed very much like thatjotspunh five 
onely that th e filaments feem nothing neer fo even and round, nor alto¬ 
gether fo (mall, nor has it (o curious joints as Spnnk. has, fome of which J 

have 
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have lately difcover’d like thoie of a Sponge, and perhaps all thefe thtee 
bodies may be of the fame kind of fubftaneej though two of them indeed 
are commonly accounted Vegetable (which, Whether they be fo or 

no, I lhall not now difpute) Eut this lecm^cortimon to all thrtfe, that 

they undergo a tanning or d reding, whereby the Interfpers’d juicetire 
wafted and wafh’d away before the texture of them can be dilcoverd. 

What their way is of dreliing, or curing Sponges, I confcfs, I cannot 
learn 3 but the way of dreliing spun^ is, by boiling it a good white in a 
ftrong Lixivium , and then beating it very well 5 and the manner of dref- 
fing Leather is fufficicntly known. 

It were indeed extremely defirable, if fucli a way could be found 
whereby the Parenchyma or flcfh of the Mukdos, and feveral other 
parts of the bod, y might be walk’d, 61 wafted clean away,withbufvitia¬ 
ting the form of the fibrous parts or vellclls of it, for hereby the texture 
of thole parts, by the help of a good Aticrofiope , might be moft accu¬ 
rately found- 

But to digrefs no further, we may, from this dilcovery of the Micro- 
fop*} plainly enough underftand how the ikin, though it looks foclofe 
as it does, comes to gi ve a pallage to fo vaft a quantity of excrcmehtitious 
fubftances, as the diligent Sauttoritts has excellently oblerved it to do* in 
his medicina jiatica j for it feems very probable, from the textute after 
dreliing,that there are an infinit of pores that every way pierce it,and that 
thole pores are onely fill d with Ibme kind of juice, or fome very pulpy 
foft fubftance, and thereby the fteams may almoft as eafijy find a paflage 
through fuch a fluid vehicle as the vaporous bubbles which are generated 
at the bottom of a Kettle of hot water do find a pallaoc through that 
fluid medium into the ambient Air. 


Nor is the Ikin of animals only thus pervious,but even thofe of vegetables 
a often, to be the fame^for otherwile I cannot conceive why,if two (prigs 
ot Rofemary (for Inftance) be taken a§ exa&ly alike in all particulars as 
can be and the one be fet with the bottom in a GJafs of water, and the 
ot er e let juft without the Glals,but in the Air onelvj though you ftop 
the lower end of that in the Air very carefully with Wax, yet lhall it 
prtlently almoft wither, whereas the other that feems to have a fuoply 
nnm the lubjacent water by its final!'*pipes, or mimfeopical pores, ok* 
^ ,ts greennels for many days, and fometimes weeks* r n * 

Now, this to me, feems not likely to proceed froni any other caufethen 

the ^ uice throu 8 h the for by the’Wax,all thofe other 

pote^ot the ftem are very firmly and clofely ftop’d up; And from the more 

° f r the . lkins orrinds of Vegetable* may* perhapsi,:be 
t i J* at °f f ^ e teafixi given, why they keep longer green, or looner jwii 

Sn^f^^ the laddering and crafongofthe lea^df 
ys,Holly,Laurel,thattheirfkinsare very dofe,anddo noHofier 
to free apailage through them of the included juices. 

°^r e &P*™"**** R,ofem%4 (ball elfewhore 
moretully coirfider,it feemmg to me an Ottreme luciferou^ Experimonr, 
«*cn as leems mdeed very plainly to provethesn^^ 
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of Vegetables altogether mechanicals and as neceflary, that (water and, 
warmth being apply’d to the bottom of the fprig of a Plant) fame of it 
fhouki be carried upwards into theftem, and thence diftributed into the 
leaves asthat the water of the Thames covering the bottom of the Mills 
a* the Bridge foot of Londa*, and by the ebbing and flowing of it, paf- 
flu* ftrongly by them, fbould have forne part of it convey d to the 
Cdterns above,and thence into fcveral houfesand Cefterns up and down 

the City. - t ———« 


Obfov. XXXIII. Of tk Scales of a Soal, and other Fifies. 

H Aving hinted fomewhat of the (kin and covering of terreftrial Ani-* 
mals, I (hall next add an Obfervation I made on the (kin and Scales 
of a Seal, a fmall Filb, commonly enough known * and here in Fifties, as 
wcitl as other Animals, Nature follows its ufual method, framing all parts 
fo, as that they are both ufefull and ornamental in all its composures, 
singling utile and dulce together, and both thefc defigns it feems. to 
foltawjhough our unaflifteo fenfes are not able to peceive them: This is 
IKK oocly manifeft in the covering of this Fife only, but in multitudes of 
Otbers,whtch k would be too long to enumerate^ it nek particularly that 
final! Sand ShdL which I mention'd in the XI. Obfervation, and infinite 
Other (mail Shells and Scales, divers of which I have view'd. Thislkinl 
view'd, was Bead from a prettylargc Seal, and then expanded and dry’d, 
the inftde of it, when dry, to the naked eye, look’d very like a piece of 
Ganvafobut the MUcrefctfe difcover’d that texture to be nothiogeliejbtit 
the inner ends of thole curious Scolop’d Scales I, I, I, in the (econd Figure 
of the X XI. scheme y namely, the part of GGGG (of the larger repro 
filtration of a (ingle Stale, in the hrfi Figure of the fame Sebeme) which 
on dxs back fide, through an ordinary Angle Magnifying Glafi, look'd 
not utilike the Tylesoo an houfe. 

, The ©utfideofit^to the naked eye, exhibited nothing more of onur 
nie nt, foe the u/iial^order of ranging the Scales mto a triugmsal form, 
ooely the edges feem’d a little tofoine, the finger being rubb’d from the 
tail-wards towards the bead, the Scales feesad to ftay and raze k*But 
through an ordarntey Magnifyingj glak, it exhibited a raoft curiouflt 
carodand adorned fisrface, h»cb m is vifibk inthc fecond Figtitty each 
of thofe (formerly ahnoft impercdptiUe) Settles appearing much of the 
tope Wl that k, they were rbuid,and protuberant,andfemewhM 
top’d like » Scolopy the whole Scale being crcaa d with eurkwflywavd 
aoamdented ridges^kb proper tjkwablc furrows bctwceo*each of which 
was terminated with* vcw ftiar^trarifparcnt bony (France,whkh,l&t 
fomtoy faallTtrnpikes, fetrajd to wm the edges. f 

( Thc back port fc XX waa the ikm into which each of theft Scab* 
wa c very deeply intheogiquare^daiptder, vifiblem the fecoad 
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F'tgnrt. The length and fhape of the part of the Stale which was buried 
by the (kin,is evidenced by the firft Figure * which is the reprefentattoaof 
one of them pluck'd out and view 4 through a good Alterofeope ^ namely, 
the part L F G G F L, wherein is alio more plainly to be feert,thc manner 
of carving of the fcclopt part of every particular Scale,how each ridge or 
\ barrEEE is alternately hollowed or engraven, and how every gutter’ 
between them is terminated with very tranfparent and hard pointed 
fpikes, and how every other of thefe, as A A A .A, are much longer then 
the interjacent ones, DDD. 

The texture or form alfo of the hidden part appears, namely, the 
middle part, G G G, feems to confift of a great number of fmall quills 
or pipes, by which, perhaps, the whole may be nourilhed y and the fide 
parts F F confift of a more fibrous texture, though indeed the whole 
Scale Teem'd to be of a very tough grilly fubftanee,like the larger Scales 
of other Fiihes. f 

The Scales of the fkin of a Dog-filh (which is us'd by fuchas workin 
Wood,for the fmoothing of their work,and confifts plainly enough to the 
naked eye, of a great number of fmall horny ,points)through the Aiicrofcope 
appear’d each of them curioully ridg’d, and very neatly carved 5 and in¬ 
deed, you can hardly look on the feales of any Fifh, but you may difeover 
abundance of curiofity and beautifying^ and not only in thefe Fiihes,but in 
the (hells and crufts or armour of moft forts of Marine Animals fo inverted. 


Obfcrv. XXXIV. Of the Sting of a Bee. 

T Hc Sting of a Bee , delineated injthc fecond Figure of the XVI .Scheme^ 
feems to be a weapon of otfence, and is as great an Inftance, that 
Nature did realy intend revenge as any, and that firft, bccaufe there 
feems to be no other ufeofit. Secondly, by reafonoi its admirable (hape, 
feeming to be purpofely (hap’d for that very end. Thirdly,from the vi- 
rulency of the liquor it ejc&s, and the lad effetts and fymptoms thatfol- 
low it. 

But whatever be the ufe of it,certain it is,that the ftrufture of it is very 
admirable^ what it appears to the naked eye, I need not defence, the 
thing being known almoft to every one,but it appears through the Micro - 
fiope^ to confift of two parts, the one a (heath, without a chape or top, 
(hand almoft like the Holfter of a Piftol, beginning at </, and ending 
at i,this (heath I could moft plainly perceive to be hollow, and to con¬ 
tain in it, both a Sword or Dart, and the poilonous liqnor that caufes the 
pain. The (heath or cafe fcem d to have feveral joints or fettings together, 
marked by f g hik^lmno^ it was arm’d moreover ncer the top, with fe¬ 
veral crooks or forks ip qrft) on one fide, and (p q r ftu) on the other, 
each of which fcem’d like (p many Thorns growing on a briar, or rather 
like fb many Cat’s Claws 5 for the crooks themfelves feem’d to be little 
(harp tranfparent points or claws, growing out of little protuberances on 
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the fide of the (heath, which, by obferving the Figure diligently, is eafie 
enough to be perceiv’d; and from (everal particulars, I fuppofe the Ani¬ 
mal has a power of difplaying them, and (hutting them in again as it 
pleafes, as a Cat does its claws, or as an Adder or Viper can its teeth 
or fangs. 

The other part of the Sting was the Sword, as 1 may (o call it, which 
is (heath’d, as it were,in it, the top of which a b appears quite through at 
the (mailer end, juft as if the chape of the (heath of a Sword were loft, 
and the end of it appear’d beyond the Scabbard the end of this Dartfa) 
was very (harp, ana it was arm’d likewife with the like Tenterhooks or 
claws with thofe of the (heath. fuch as (v xy, xy z z.) thefc crooks, I a^p 
very apt to think, can be closd up alfo, or laid flat to the (ides of the 
Sword when it is drawn into the Scabbard,as I have feveral times obferv’d 
it to be, and can be fpred again or extended when ever the Animal 
pleafesl 

The confideration ofwhich’very pretty ftrufture,has hinted to me,that 
certainly the ufeof thefe claws feems to be very confiderable, as to the 
main end of this Inftniment, for the drawing in, and holding the fting in 
the fle(h} for the point being very (harp, the top of the Sting or Dagger 
(,a b) is very eafily thruft into an Animal’s body,which being once entred, 
the Bee, by endeavouring to pull it into the (heath, draws (by realon of 
the crooks ( v xy ) and ( xy zz') which lay hold of the (kin on either 
fide) the top of the (heath ( / /> a ) into the (kin after it, and the crooks 
#, and r, v, being entred, when the Bee endeavours to thruft out the 
top of the (ling out of the (heath again, they lay hold of the (kin on ei¬ 
ther fide, and (onotonely keep the (heath from Aiding back, but helps 
the top inwards, and thus, by an alternate and fucccllive retracing and 
emitting of the Sting in and out of the (heath, the little enraged creature 
by degrees makes hisrcvengfull weapon pierce the toughed and thickeft 
Hides of his enemies, in fo much that fome few of thefe ftout and refo- 
lute foldiers with thefe little engines, do often put to flight a huge mafty 
Bear, one of their deadly enemies, and thereby (hew the world how 
much more confiderable in Warr a few fkilfull Engineers and refolute 
foldiers politickly order’d, that know how to manage (ufh engines, are, 
then a vaft unweildy rude force, that confides in, and a&s oncly by, its 
ftrength. But (to proceed) that he thus gets in his Sting into the (kin, 
I conjecture* becaule, when I have obferv’d this creature living, I have 
found it to move the Sting thus, to and fro, and thereby alfo, perhaps, 
does, as twere, pump or force out the poiionous liquor, and make it 
hang at the ertd of the (heath about b in a drop. The crooks, I (uppofe 
alfo to be the caufe why thefe angry creatures, haftily removing them- 
fclves from their revenge* do often leave thefe weapons behind them, 
(heath’d, as twere, in the fle(h, and, by that means, caufe the painfull 
(ymptoms to be greater,and more lading,which are very probably caus’d, 
partly by the piercing and tearing of the (kin by the Sting, but chiefly 
Dythe corrofive and poifonous liquor that is by this Syringe-pipe con- 
vey’d among the fenfitive parts thereof and thereby more caiily gnaws 
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and corrodes thole tender fibres: As I have (hewed in the defcription 
of a Nettle andoi Covvhage. 


Obfcrv. XXXV. Of the contexture and Jhaptcf tbe particles cf 
Feathers* 

E xamining feveral forts of Feathers , I took notice of thefe particulars 
in all forts of wing-Feathers, elpccially in thofc which ferv d for the 
beating of the air in the action of fl\ ing. 

That the outward furfaceof the Quill and Stem wasofa very hard,ftift^ 
and horny fubftance, which is obvious enough, and that the part above 
the Quill was fill d with a very white and light pith, and,with the Micro- 
fcopc, 1 found this pith to be nothing elfe, but a kind of natural congeries 
of fmall bubbles,the films of which feem to be of the fame fubftance with 
that of the Quill, that is, of a ftiff tranlparent horny fubftance. 

Which particular (eems to me,very worthy a more fcrious eon(ideration$ 
For here we may obferve Nature,as twere,pat to its Ihifts, to make a fub- 
(lance,which (hall be both light enough,and very ftiffand ftrong,without 
varying from its own eftabliftid principles, which we may obferve to be 
fuch, that very ftrong bodies are for the mod part very heavie allb, a 
ftrength of the parts ufually requiring a denfity, and a denfity a gravity 5 
and therefore fhould Nature have made a body (b broad and fo ftrong as 
a Feather, almoft, any other way then what it has taken, the gravity of it 
muft neceftarily have many times exceeded this ^ for this pith feems to be 
like fo many flops or crofs pieces in a long optical tube, which do very 
“much - contribute to the ftrength of the whole, the pores of which were 
(uch, as that they feem’d not to have any communication with one ano¬ 
ther, as I have elfewhere hinted. 

But the Mechaniftn of Nature is ufually fo excellent, that one and the 
fame fubftance is adapted to ferve for many ends. For the chief ufe of 
this, indeed, feems to be for the fupply of nouriftiment to the downy or 
feathery part of the ftem ^ for ’tis obvious enough in all forts of Feathers, 
tha^ *tis plac’d juft under the roots of the branches that grow out of ei¬ 
ther fide of the quill or fralk, and is exactly fhap’d according to the rank¬ 
ing of thofc branches, coming no lower into the quill, then juft the be¬ 
ginning of the downy branches, and growing onely on the under fide of 
of the. quill where thofc branches do fo. Now, in a ripe Feather (as one 
may call it ^ it feems difficult to conceive how the Succus mtntnts (hould 
be convey’d to this pith j for it cannot, I think, be well imagin’d to pa6 
through the fubftance of theqtftl!, fince, having examin’d it with the 
groateft diligence 1 was able, I could not find the leaft appearance of 
pores i, but he that (hall well examine an unripe or pinn’d Feather, will 
plainly enough perceive the Vefiel for the conveyance of it to be the thin 
filmy pith (as tis call’d) which pafles through the middle of the quill. 

As for the make and contexture of the Down it fell, it is indeed very 
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rate and admirable, and iiieh as I can hardly belie ve,that the like is to fcfjjj' • 
difeover’din any other body in the worlds for there is hardly a large 
Feather in the wing of a Bird, but contains neer a million ofdiftin&paitS 
and every one of them fhap d in a moft regular & admirable form,adapt- 
ed to a particular Defign : For examining a middle ciz’d Goofe-quil], ] 
cafily driotigh found with my naked eye,that the main ftem of it cbntakvi 
about 300. longer and more Downy branchings upon one fide 2 and as 
many on the other of more ftiff but fomewhat fhorter branchings. Many 
of thefe long and downy branchings, examining with an ordinary M. 
crofcope , I found divers of them to contain neer 1200. final! leaves (a® 
may call them, fuch as EF of the firft Figure of the 23. Scheme} and as 
many ftalks 5 on the other fide, fuch as IK of the fame Figure, each of 
the leaves or branchings, E F 5 feem'd to be divided into about fixteen or 
eighteen fmall joints, as may be feen plainly enough in the Figure, out of 
moft of which there feem to grow fmall long fibres , fuch as are exprefi’4 
in the Figure, each of them very proportionably fhap’d according to its 
pofition, or plac’d on the ftalk E F 5 thofe on the under fide of it, name* 
ly, 1,2,3,4, 5,6, 7,8,9, 6 *c. being much longer then thofe dire&lyop- 
pofite to them on the upper 5 and divers of them, fuch as 2,3,4,5,6,7,839 
ffic. were terminated with fmall crooks, much refembling thofe final! 
crooks,which are vifible enough to the naked eye, in the feed-but tons of 
Bur-docks. The ltalks likewile, IK on the other fide, feem’d divided inty 
neer as many fmall knotted joints,but without any appearance of ftringji 
or crooks,each cf them about the middle K,feem’d divided into two pam 
by a kind of fork, one fide of which, namely, K L, was extended neer 
the length of K I, the other, M, was very fhort. 

The tranfverfe Sections of the ftems of thefe branchings, manifcfted 
thefhape or figure of it to be much like I N O E, which confifted of a 
horny lkin or covering, and a white fecmingly frothy pith, much like dip 
make of the main ftem of a Feather. 

Theufe ofthisftrange kind of form,is indeed more admirable then all 
the reft, and fuch as aeferves to be much more ferioully examin’d and 
confider’d, then I have hitherto found time or ability to do $ for certain¬ 
ly, it may very much* inftrutt us in the nature of the Air, efpccially as tj 
fome properties of it. 

The ftems of the Downy branches IN O E, being rang'd in the order 
vifible enough to the naked eye, at the diftance of I F, or fomewhat 
more, the collateral ftalks and leaves (if I may fo call thofe bodies I n ' 
ly deferibed) are fo rang’d, that thd leaves or hairy ftalks of the one 
lie at top, or are incumbent on the ftalks of the other, and croft c. 
other, much after the manner exprefs’d in the fecond Figure of i 
23. scheme, by which means every of thole little hooked fibres of I 
leaved ftalk get between the naked ftalks, and the ftalks being fid 
knots, and a prety way dif-join’d, fo as that the fibres can eafily get 
tween them, the two parts are foclofely and admirably woven togei ‘ 
that it is able to impede,for the greateft part, the traufeurfionof the ___ 
and though they are fo exceeding finsitl, as that the thickneft of one < 
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llicfir ftalks amounts not to a 500. part of an Inch, yet do they compote 
fo fo-ong a texture, a r , not with! binding the exceeding quick and violent 
beating of themagainft the Air, by the ftrength of the Birds wing, they 
| gitnly hold together. And it argues an admirable providence of Nature 
in the contrivance and fa brick of them} for their texture is fuch, that 
(bough by any external injur} the parts of them are violently difijoyn’d, 
foasthatthe leaves and halts touch not one another, and contequentfo 
fcveral of thete rents would impede the Bird’stlying} yet, for the mcit 
p»t, ot themfelves they readily re-join and re-contex themfelves,and are 
eafily by the Birds Broking the Feather, or drawing it through its Bill, all 
of them fettled and woven into their former and natural pofture} for 
there are fuch an infinite company of thole final! fibres in the under fide 
of the leaves, and molt ot them have fuch little crooks at thdr ends,that 
they readily catch and hold rhe Balks they touch. . 

From which Orange contexture,it lcenis rational to fappofc'that there 
is a certain kind of met}] or hole fo fma 11 , that the Air will not very eafily 
pafethrongh it, as I hinted alfo in the fixthObfervation about fmallGlals 
Canes, for otherwife it feems probable, that Nature would have drawn 
over ionic kind of thin film which fhould have covered all thofe almoft 
iquare mefties or holes, there feenfing through the Aticrofcopc to be more 
then half of the furfacc of the. Feather w hich is open and vifibly pervi¬ 
ous } which conjc&ure will yet feem more probable from the texture of 
the bntibie wings of the Tinea argentea, or white Feather wing’d moth, 
which I (hall aoane deferibe. But Nature, that knows beft its own laws, 
and the feveral properties of bodics,knows aHo befl how to adapt and fo 
them to her defigoed end^and whofo would know thofe properties, mot) 
endeavour to trace Nature in its working, and to fee what courfe fhe 
obfcrves. And this I fuppofc will be no inconfiderable advantage which 
the Schetnaufms and Structures of Animate bodies will afford the dili¬ 
gent enquirer, namely, moft fare and excellent inftruftions, both as to 
the practical part of Mecbavickj and to the Theory and knowledge of the 
nature of the bodies and motions. 


Obferv. XXXVI. Of Peaeoks, Ducks, and ether Feathers of 
changeable colours. 

rPHe parts of the Feathers of this glorious Bird appear, through the 
■ « 4 sftcr^a^, no ltfs gaudy then do the whole Feathers} for, as to the 
caked eye tis evident that the teem or quill of each Feather in the tail 
feeds out multitudes of Lateral branches, fudh as A B in the third Figure 
of the 3 3. Schewe repre feats a final! part of about p part of an Inch long, 
Cod each of the lateral branches emit multitudes of little fprigs, threads 
or hairs on either fide of them, fach as CD, CD, C D, fo each of thofe 
threads in the Afr trafcepe appears^ large long body,confining of a mukr* 
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tude of bright reflecting parts, whofe Figure ns no ea% matter to de- 
terminc, as he that examines it (hall find 5 tor every new pofition of it to 
the light makes it perfectly feem of another form and lhape,and nothing 
what it appear’d a little before ^ nay, it appear’d very differing oft- 
times from lo feelingly inconfiderable a circumftance, that the inter- 
pofing of ones hand between the light and it,makes a very great change, 
and the opening or /hutting a Cafement and the like, very much diverfi- 
fies the appearance. And though, by examining the form of it very many 
ways, which would be tedious here to enumerate, I fuppofe I have dif- 
cover’d the true Figure of it, yet oftentimes, upon looking on it in ano¬ 
ther pofture, I have almoft: thought my former obfervations deficienr, 
though indeed, upon further examination, I have found even thofealfo 

to confirm them. . 

v Thefe threads therefore I find to be a congeries ot fmall Laminst or 
plates, as e e e e e, &c. each of them fbap’d much like this of ab c d, in 
the fourth Frgure^ht part a c being a ridge, prominency, orfterh, and 
b and d the corners of two fmall thin Plates that grow unto the (mall 
ftalkdn the middle,fo that they make a kind of little feathery each of theft 
Plates lie one dole to another,almoft like a company of lipping ridge or 
gutter Ty les$ they grow on each fide of the ftalk oppolite to one another, 
by two and two, from top to bottom, in the manner exprels d in the 
fifth Figure, the tops of the lower covering the roots of the next above 
them $ the under fide of each of thefe laminated bodies, is of a very dark 
and opacous fubftance, and fuffers very few Rays to be trajefted, but re¬ 
flects them all toward that fide from whence they come, much like the 
foil of a Looking-glafs 5 but their upper fides feem to me to confift of 
a multitude of thin plated bodies, which are exceeding thin, and lie ve¬ 
ry clofe together, and thereby, like mother of Pearl fhells, do not onc- 
ly refleCt a very brilk light, but ringe that light in a moft curious man¬ 
ner $ and by means of various pofitions, in refpcCt of the light, they re 5 * 
fleCt back now one colour, and then another, and thole moft vi** 

vidly. ; 1 

Now, that thefe colours are onely fantajiicalo nes, that is,- fuch as arifc 
immediately from the reflections of the light, I found by this, that water 
wetting thefe colour’d parts,deftroy’d their colours,which feem’d to pro¬ 
ceed from the alteration of the reflection and refraCtioh. Now, though 
1 was notable to fee thofc hairs.at all tranfparent by a common light, yet 
by looking on them againft the Sun, 1 found them to be ting’d with a 
darkifti red colour, nothing a-kin to the curious and lovely greensarid 
blues they exhibited. . * 

What the rcafon of colour feems to be in fuch thin plated bodies, I 
have el fe where Ihcwn. But how water caft upon thole threads deffroyt 
their colours, I fuppofe to be perform’d thus 5 The water falling upon 
' thefe plated bodies from its having a greater congruity to Feathers tnat 
the Air,infinuatcs it fejf between thofe Plates, and lo extrudes theftroog 
reflecting Air, whence both thefe parts grow more tranfparent,asthe jW*- 
crofcope informs, and colourleft alio, at belt retaining a very faiotand 
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dull colour. But this wet being wafted away by the continual evapora¬ 
tions and fteams that pa ft through them from the Peacock, whil’ft that 
Bird is yet alive, the colours again appear in their former lufter, thc/w* 
terjiittit of thele Plates being fill’d with the ftrOngly reflecting Air. 

The beauteous and vivid colours of the Feathers of this Bird, being 
found to proceed frotn the curious and exceeding fmalnefr and frneneS 
of the reflecting parts,we have here the rcafon given us of all thole gau^ 
deries in the apparel of other Birds alio, and ttowithey come to exceed 
the colours of al 1 other kinds of Animals, bdides Infects s few fiuce (as we 
here : and ellevvhcre alio Ihew) the vividnefs of a colour, depends upon 
the finenefs and tranfparcncy of the reflecting and refraCting parts$ and 
tince bur Mur oft ope diicovers to us, that the component parts of feathers 
are fuel), and that the hairs of Animals are otherwife;, and finpe we find 
alfo by the Experiment of that Noble and moft Excellent Perfbn I for mere¬ 
ly named ^ that tlie difference between Silk and Flax, as to its colour, is 
nothing clfe (for Flax reduc’d to a very great finenefs of parts, both 
white and colour'd, appears as white and as vivid as any Silk, butlofes 
that brightness and its Silken afpeCt as foon as it istwifted into thread,by 
realon that the component parts, though very final! and fine, are yetlpli- 
able flakes, and not cylinders, and thence,by twifting, become united in¬ 
to one-opacous body, whereas the threads of Silk and Feathers retain 
their luftre, by preferving their /cylindrical form intire without raix'- 
ing} fo that each reflefted and refraCfed beam that compofos. the glofc 
of Siik,preferves its own property of modulating the light intire); And 
face we. find the fame confirm’d by many other Experiment^ ellewhere 
mentioned, I think we may fafely conclude this for an Axiome, that 
wherefoevej we meH with tranfpafcnt bodies, fpun out into very fine 
parts, either cleer, or any ways ting’d, the colours relulting from nich a 
compojition muft neceflarily bo very glorious, vivid, and cleer^ likethofe 
of Silk and Feathers. This may perhaps hint feme ufefull way of making 
other bodies, bdides Silk, be fufcCptible t>f bright tin&ure$,i but of this 
onely by the by. : - 

The changeable colour’d Feathers alfo of Ducks* and fefefal other 
Birds, I have found by examination with my Microfcopc , to proceed frorii 
much the fame caufes and textures. 

Obfcrv. XXXVII. Of the Feet of Flies, W fcvcral&her In- 
IcQs. . 1 . 

► ■ . ’ •: , ) ijii.. m '. 

■ \ . > ' ■ , 

T He foot of a Fly (delineated in the firfi Figure of thd ^.Scheme, 

which reprefents three Joints, the two Tallons, and the tWb Pattens 

in 4 flat poflrure 5 arid in the fepofid FignrecX the fartfe Schetk ie^ ! which re- 

prefents onely-one joint, the Tallem and Pattens in another pbftufe) is 

ofa moft admirable and curious contrivance, forby this the Flies are In- 

abled to walk agaloftthe fidet of Glais, perpetiklicfilstrly ufiWfl/cfri to 
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contain thcmfclvcs in that pofture as long as they pleafe;nay,to walk and 
fufpend themfelves againft the under furface of many bodies,as the ceiling 
of a room, or the like, and this with as great a feeming facility and firm- 
nefs, as if they were a kind of Antipodes, and had a tendency upwards, as 
we are fure they have the contrary, which they alfo evidently difcover, 
in that they cannot make themfelves fo light, as to hick or fufpend them- 
felves on the under furface of a Glafswell polifh’d and cleans’d ^ their 
fufpenfion therefore is wholly to be afcrib d to fome Mechanical contri¬ 
vance in their feet $ which, what it is, we fhall in brief explain, by (hew¬ 
ing, that its Mechanifm cenfifts principally in two parts, that is, firft its 
two Claws, or Tallons, and feconaly, two Palms, Pattens, or Soles. 

The two Tallons are very large, in proportion to the foot, and hand- 
(ornly fhap’din the manner defcrib’d in the Figures by AB, and AC, 
the bigger part of them from A to dd, is all hairy, or brilled, but to¬ 
ward the top, at C and B fmooth, the tops or points, which fcem very 
(harp turning downwards and inwards, are each of them mov’d on a joint 
at A, by which the Fly is able to open or fhutthemat pleafure, lb that 
the points B and C being entered in any pores, and the Fly endeavouring 
to (hut them,the Claws not onely draw one againft another,and lb faften 
each other, but they draw the whole foot, GG A DD forward, lo that 
on a loft footing, the tenters or points G G G G, (whereof a Fly has about 
ten in each foot, to wit,twoin every joint)run into the pores,if they find 
any, or at leaft make their way $ and this is fenlible to the naked eye,in 
the feet of a chafer , which, if he be fuffer’d to creep over the hand, or 
any other part of the fkin of ones body, does make his fteps as fenlible to 
the touch as the fight. 

But thiscontrivance,as it often fails the Chafer , when he walks on hard 
and dole bodies, fo would it alio our Fly, though he be a much Idler, 
and nimbler creature, and therefore Nature hasfurnilh’d his foot with 
another additan/ent much more curious and admirable, and that is, with 
a couple of Palms, Pattens or Soles D D, the ftrudture of which is this:! 

. From the bottom or under part of the laft joint of his foot, K, arife 
two (mall thin plated horny lubftances, each confifting of two flat pieces^ 
D D, which feem to be flexible,like the covers of a Book, about F F, b; 
which mcans,the plains of the two fidcs E E,V3o not always lie in theiafl) 
plain, but may be fometimes fhut clofer, and fo each of them may take 
little hold themfelves on abody$ but that is not all,for the un^ler fide* 
theleSolc^are all belet with(mail brilles, or tenters, like tfre-Wire t 
of a Card tifed for working Wool, the points of all which tend 
wards, hence the two Tallons drawing the feet forwards, as I befoi 
hinted, and thefe being applied tothelurface of the body with all ft 
Joints looking the contrary way, that is, forwards and outwards, ifth 
pc any irregularity or yielding in the furface of the body, the Fly 
pends U felf very firmly and caiily,without the accefi or need of any J 
Sponges fill'd with an imaginary gmten y as many have, for want of 1 
Glafies, perhaps, or a troublclome and diligent examination, fupposa 
Now, that the Fly is able to walkon Glaft, proceeds partly front!* 
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ruggednefs of the furface; and chietiy from a kind oftarnifh, or dirty 
fmoaky fubdance, which adheres to the furface of that very hard body 5 
and though the pointed parts cannot penetrate the fubdanceofGlafs.yet 
may they find pores enough in the tarnifh, or at leaftrnake them. 

This Structure I iomevvliat the more diligently furveyd, becaufe I 
could not well comprehend, how, if there were fuch a glutinous matter 
in thofe fuppoied Sponges, as mod (that have obfervd that Obje& in a 
Aficrojcope) have hitherto believ cl,how, I fay, the F ly could lo readily un- 
glc\v and loofen its feet: and, becaule I have not found any other crea¬ 
ture to have a contrivance any ways like it 5 and chiefly, that we might 
not be cad upon unintelligible explications of the Phenomena of Nature, 
at leaft others then the true ones, where our fenfes were able to furnilh 
us with an intelligible, rationall and true one. 

Somewhat a like contrivance to this or Flics fhall we find in mod other 
Anltnals, fucli as all kinds of Flies and/cafe-xving’d creatures 5 nay, in a 
Flea, an Animal abundantly fmaller then this F ly. Other creatures, as 
Mites, the Land-Crab, &r. have onely one fmall very (harp Tallon 
at the end of each of t heir legs, which all drawing towards the center or 
middle of their body, inablethefe excce*ding light bodies to lufpeiid and 
fatten themfelves to almod any furface. 

Which how they are able to do, will not feem drange, if we confider, 
fird, how little body there is in one of thefe creatures compar’d to their 
fuperficies, or outfide,their thicknefs, perhaps, odentimes,not amounting 
to the hundredth part of an Inch: Next, the lfrcngth and agility ofthefc 
creatures compar’d to their bulk, being, proportionable to their bulk, 
perhaps, an hundred times drongerthen an Horfcor Man. And thirdly, 
if we confider that Nature does always appropriate the indruments, lo 
as they are the mod fit and convenient to perform their offices, and the 
mod ample and plain that poflibly can be 5 this we may fee further veri- 
| fy’d allbin the foot of aLoufc which is very much differing from thole I 
have been deferibing, but more convenient and neccllary for the place 
of its habitation, each of his leggs heing footed with a couple of fmall 
claws which he can open orlhuf at pleafure, fhap’d almod like the claws 
ofaLobder or Crab,but with appropriated contrivances for his peculiar 
uie, which being to move its body to and fro upon the hairs of the crea¬ 
ture it inhabits, Nature has furnilh d one of its claws with joints, almod 
like the io : nts of a man s fingers, lo as thereby it is able to encompals or 
gralp a nair as firmly as a man can a dick or rope. 

Nor, is there a lcls admirable and wonderful! Mechattifm in the foot 
of a Spider, whereby he is able to fpin, weave, and climb, or run on his 
curious tranlparent clew, of which I lhall lay more in the defeription of 
that Animal. 

And to conclude, we fhall in all things find, that Nature does not 
onely work Mechanically, but by fuch excellent and mod compendi¬ 
ous, as well as dupendious contrivances, that it were impoffible for all 
the reafon in the world to find out any contrivance to do the lame thing 
that fhould have more convenient properties. And can any be lb fottifh, 
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as to think all thofe things the productions of chance? Certainly, ci¬ 
ther their Ratiocination mult be extremely depraved,or they did never 
attentively confider and contemplate the Works of the Al-mighty. 


Obferv. XXXVIII. Of the Structure and motion of the Wings 
of Flics. 

T He Wings of all kinds of Infetts , are , for the moft part, very 
beautifull Obje&s, and afford nolefs pleating an Ob jeCt to the mind 
to (peculate upon,then to the eye to behold. This of the blue Fly, among 
the reft, wants not its peculiar ornaments and contrivances 3 it grows 
ont of the 7 borax, or middle part of the body of a Fly, and is feated a 
little beyond the center of gravity in the boay towards the head, but 
that Exccntricly iscurioufly balancd 3 th ft, by the expanded Area of the 
wings which lies all more backwards then the root, by the motion of 
them,whereby the center of their vibration is much more backwards to¬ 
wards the tail of the Fly then the root of the wing is- What the vibra- 
tive motion of the wings is, and after what manner they are moved, I 
have endeavoured by many trials to find out: And for the firft manner 
oftheir motion, I endeavoured to obferve feveral of thofe kindoffmall 
"'Spinning Flies, which will naturally fufpend themfelves, as it were, pois’d 
and fteady in one place of the air, without rifing or falling, or moving 
forwards or backwards 3 for by looking down on thofe, I could by a kind 
of faint fhadow, perceive the utmoft extremes of the vibrative moti¬ 
on of their wings, which fhadow, whil’ft they fo endeavoured to fufpend 
themfelves, was not very long, but when they endeavour’d to flie for- 
wards,it was fomewhat longer 3 next,I triedjrby fixing the leggs of a Fly 
upon the top ofthe ftalkof a feather, with Clew, Wax, &c. and then 
making it endeavour to flie away 5 for being thereby able to view it in 
any pofture, I collected that the motion of the wing was after this man¬ 
ner. 1 he extreme limits of the vibrations were ufually fomewhat about 
the length of the body diftant frdm one another, oftentimes ftiortctymd 
fometimes alfo longer 3 that the formoft limit , was ufually a little above 
theback,and the hinder fomwhat beneath the belly ^between vvhichtwo 
limits, if one may ghefs by the found, the wing feem’d to be mov’d for¬ 
wards and backwards with an equal velocity: And if one may (from the 
. fhadow or faint reprefentation tfyc wings afforded, and from the confide- 
ration of the nature of the thing ) ghefs at the pofture or manner 
" of the wings moving betweeen them, it feem’d to be this: The wing 
being fuppos’d placed in the upmoft limit, feems to be put fothat the 
plain of it lies almoft horizontal , but onely the forepart dods dip a little, 
or is fomewhat more depreft 3 in this pofitiofc is the wing vibrated, 
or mov’d to the lower limit, being afmoft arrived at toe lower li¬ 
mit, the hinder part of the wing moving fomewhat fafter? then the 
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former, the Area of the wing Begins to dip behind, and in that pofhire 
feems it to be mov'd to die upper limit back again, and thence back 
again in the hi ft pofturc.the former part of the Area dipping again,as it is 
moved downwards by means of the quicker motion of the main ftem 
which terminates or edges the forcpai t of the wing. And rhefe vibrati¬ 
ons or motions to and fro between the two limits feem fo lwift, that, tis 
very probable (from the found it affords, if it be compar’d with the vi¬ 
bration of a mufical firing, tun’d tinifon to it) it makes many hundreds, 
if not fome thoufands of vibrations in a k-coml minute of time. And, if 
we may be allow'd 10 ghpfs by the found, the wing-of a Bee is yet more 
fwift,'forthe tone h> much mot e acute, and that, in all likelihood, pro¬ 
ceeds from the exceeding fvvift beating of the air by the fmall wing. 
And it feems the more likely too, bccaule the wing of a Bee is lefs in pro¬ 
portion to its body.then the other wing to the body of a Fly*; fothat for 
ought I know, it may be one of the quickeft vibrating a/rat/// mori¬ 

ons of any in the world ; and though perhaps there may be many Flies in 
other places that afford a yet more thrill ncile with their wings, yet tis 
moft probable that the quickyft vibrari n^fpontancous motion is to be 
found in the wing of fome creature. Now, it we confider the exceeding 
quicknefs of thefe Animal fpirits that muflcaufe rhefe motions, we cannot 
chufe but admire the exceeding vividnefs of the governing faculty or 
Ammo, of the InfeCt, \\ hicli is able to difpole and regulate fo the the mo¬ 
tive faculties, as to caufc every peculiar organ, not onely to move or ad: • 
fo quick, but to do it alfb fo regularly. _ - 

VVhil'ft I was examining and confidering the curious Mechantfw of the 
wings, I obferv d that under the wings of moft kind of Hies, Bees, &c. 
there were plac d certain pendulums or extended drops (as I may fo call 
them from their rdembling motion and figure).for they much refembled 
a long hanging drop of lome tranfparent vilcous liquor; and 1 obferved 
them conflantly to move juft before the wings of the Fly began to move, 
fo that at the firft light I could not but ghefs, that there was fome excel¬ 
lent ufe, as to the regulation of the motion of the wing, and did pliancy, 
that it might be fomething like the handle of a Cock, which by vibra¬ 
ting to and fro,might,as twcre.open and (hut the Cock,and thereby giv^ 

S ge to the determinate influences into the Mufcles; afterwards,up- 
le other tiialsj fuppos’d that they might be for fome ufc in refpira- 
rvhich for many reafbns I fuppofe thole Animals to ufe, and^ me 
ht, it was not very improbable, but that they might have convc- 
paftages under the wings for the emitting, atleaft,of the air, if not 
ting, as in the gills of Fillies is moft evident f or, perhaps, this Pen¬ 
dulum might be fomewhat like the ftalf to a Pump, whereby thefe crea¬ 
tures might exercife their Analogus lungs, and not only draw in, but force 
out,the air they’live by: but thefe Were but conjectures,and upon further 
examination foem’d Ids probable. i A ' 

The fabrick of the wing,as it appears through a moderately magnify¬ 
ing Mjcrofcepe^ feems to be a body confuting of two parts,as is viftble in^the 
^.Frgtireof the 2 2 ) .Scheme^t\d by the 2 .Figure of the 26.Scheme^ the one is 
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a quilly or finny fubftance,confifting of feveral long.flender and varioufly 
bended quills or wires, fomething refembling the veins of leaves * thefc 
arc, as ’twere,the finns or quills which ftiffen the whole Area, and keep 
the* other part diftended, which is a very thin tranfparent (kin or mem¬ 
brane varioufly folded; and platted, but not very regularly, and is be* 
fidesexceeding thickly beftuck with innumerable (mall brides, which 
are onely perceptible by the bigger magnifying Microjcofe , and not 
with that neither, but with a very convenient augmentation of fky- 
jjght projected on the Objeft with a burning Glafs, as I have elfewhere 
fhew d, or by looking through it againft the light. 

In deed of thefe fmall hairs, in (everal other Flies, there are infinite of 
(mail Feathers, which cover both the under and upper (ides of this thin 
film as in almoft all the forts of Butterflies and Moths: and thole (mall parts 
are not onely (hap’d very much like the feathers of Birds, but likethofe 
variegated with all the variety of curious bright and vivid colours ima¬ 
ginable 5 and thofe feathers are likewife fo admirably and delicately 
rang’d,as to compofe very fine flouri(hings and ornamental paintings,like 
Turkic and Perfiw Carpets,but of far more furpafiing beauty, as is evident 
enough to the naked ey#, in the painted wings of Butterflies, but much 
more through an ordinary Microfcope. 

Intermingled likewife with thefe hairs, may be perceived multitude 
■erf'little pks, or black fpots,in the exended membrane, w hich feem to be 
the root of the hairs that grow on the other fide, thefe two bodies (eem 
dilbers'd over the whole furface of the wing. 

The hairs are bed perceiv’d, by looking through it againft the light* | 
or, by laying the wing upon a very white piece of Paper, in a conve¬ 
nient light, for thereby every little hair mod manifeftly appearsj a j 
Specimen i of which you may obferve drawn in the fourth Figure of 
the 23. Scheme ^ A B, CD, EF whereof reprefent fome parts of the 
bones or quills of the wing, each of which you may perceive to be 
cover’d) over with a multitude of (bales, or brides, the former A B. 
is the biggeft dem of all the wing, and may be properly enough call’d 
the cut-air, it being that which terminates and ftiffens the formoft edge 
of the wing $ the fore-edge of this is arm’d with a multitude of little 
brides, or Tenter-hooks, in fome (landing regular and in order, ill 
others not $ all the points of which ate dire&ed from the body to¬ 
wards the tip of the wing*, nor is this edge onely thus fringed, but 
even all the whole edge of the wing is cover'd with a fmall fringe, 
confiding of (hort and more flendcr brides. 

This Subject, had I time, would afford excellent matter for the con* 
tcmplarion of the nature of wings and of flyings but, becaufe I may, 
perhaps, get a more convenient time to profecute that fpeculation, and 
recoiled: (everal Obfervations that I have made of that particular. I (ball 
at prefent proceed to 

V. Qbfcrv. 
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Obferv. X X X1 X. Of the Eyes and Head of a Grey drone-Fly, 
and cf federal other creatures. 

I took a large grey Drone-Fly^ that had a large head, but a fmall and 
(lender boay in proportion to it,and cutting off its head, I fix d it with 
theforepart or face upwards upon my ObjcCt Hate (this I made choice 
of rather then the head ofa great blue Fly,became my enquiry being now 
about the eyes,I found this Fly to have, hrft the biggeft clufters of eyes 
in proportion to his head, ofany (mall kind ot F]y that I have yet fecn, it 
being fomewhat inclining towards the make of the large Dragon-Flirt. 
Next, becaufe there is a greater variety in the knobs or bails of each 
clutter,then is of any fmall Fly) Then examining it according to my ufual 
manner, by varying the degrees of light, and altering its polition to each 
kinde of light, I drew that reprefentation of it which is delineated in 
the 24 . Scheme , and found thefe things to be as plain and evident, as 
notable and pleafant. 

Firft , that fhe'greateft part of the face,nay,of the head,was nothing elfc 
but two large and protuberant bunches, or proMincntpans, A BCDE A,the 
furface of each of which was all cover'd over, or fliap'd into a multitude 
of fmall Hemifpheres, plac’d in a />74g<w*/erder,that being the clofeft and 
moft compared, and in that order, rang’d over the whole furface of the 
eye in very lovely'rows^etween each of which, as is necefiary, were left 
long and regular trenches, the bottoms of every of which, were perfectly 
intire,and not at all perforated or drill'd through, which I moft certainly 
was allured of, by the regularly reflected Image of certain Objects which 
I mov’d to and fro between the head and the light. And by examining 
the Cornea or outwarll (kin, after I had ftript it off front the icvcral fub- 
dances that lay within it,and by looking both upon the inhde and againft 
the light. 

Next, that of thofe multitudes of Flemifphcres , there were obfervable 
two degrees of bignefs, the half of them that were lowcrmoft,and look’d 
towarathe ground or their own leggs, namely, CD E, CDE being a 
pretty deal (mailer then the other, namely, ABCE, ABCE, that look’d 
upward, and (idc-ways,or foreright,and backward, which variety I have 
not found in any other fmall Fly. > 

Thirdly , that every one of thefe Hemifpheres^s they feem d to be pret¬ 
ty neer the true fhape of a Hemifphere 7 fo was the furface exceeding 
Imooth and regular, reflecting as exaCt, regular, and perfeCt an Image of 
any ObjcCt from the furface of them, as a finall Ball of Quick-filver of 
that bignefs would do, but nothing neer (o vivid, the reflection from thefe 
being very languid, much like the reflection from the outfide of Water, 
Calais, Cryftal, In (b much that in each of thefe Hemispheres , I have 
been able todifeover aLand-fcapc of thofe things which lay before ray; 
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window, one thing of which was a large Tree, whofe trunk and top j 
CO uld plainly difcover, as I could alfo the parts of my window, and my 
hand and fingers, if I held it between the Window and the Obje&$ a 
(mail draught of nineteen of which, as they appear'd in the bigger Mag- 
nifying-glafcto refleft the Image of the't wo‘windows of my Chamber, 
are delineated in the third Figure of the 23. Scheme. 

Fourthly , that thefe rows were fo difpos d, that there wasnomjau cr 
vifible from his head that there was not fome of thde Hemijphcres dfre&cd 
againft ^ fo that a Fly may be truly faid to have an eye every Ireland to 
be really circumfpeH. And it was further obfervable, that that wayVhcrc 
the trunk of his body did hinder hisprofpeft backward, thefe protube¬ 
rances were elevated, as it were, above the plain of his (houldersamf-' 
back, Co that he was able to fee backwards alfo over his back. 

Fifthly , in living Flies, I have obferv’d, that when any (mall mote or 
duft, which dies up and down the air, chances to light upon any part of 
thefe knobs, as it isfure to (tick firmly to it and not fall, thdugh through 
the Aticrofcopc it appears like a large done or flick (which one would ad¬ 
mire, efpecially fince it is no ways probable that there is any wet or gluti¬ 
nous matter upon thefe Hemijpheres^ but I hope I (hall render the rea(on in 
another place; fo the Fly prelently makes ufe of his two (ore-feet in (lead 
of eye-lids, with which, as with two Brooms or Bru(hes, they being 
all hcftuck with Brifles, he often fweeps or brulhes otf what ever hinders 
the profpeft of any of his Hcmifpheres , and then, to tree his leggs from 
that dirt,he rubs them one againft another,the pointed Brillcs or Tenters 
of which looking both one way, the rubbing of them to and fro one 
againft another, does cleanfe them in the fame manner as I have oblcrv’d 
thole that Card Wool, to cleanfe their C^rds, by placing their Cards, fo 
as the teeth of both look the fame way,and then rubbing them one againft 
another. In the very fame manner do they brulh and cleanfe their bodies 
and wings, as 1 (hall by and by (hew, other creatures have other contri¬ 
vances for the clcanfing and cleering their eyes. 

Sixthly , that the number of the Pearls or Hcmifpheres in the clutters 
of this Fly, wasneer 14000. which I judged by numbering certain rows 
of them feveral ways, and catting up the whole content, accounting 
each clutter to contain about feven thoufend Pearls, three thoufana 
of which were of a cize, and confequently the rows not fo thick, and 
the foure thoufand I accounted to be the number of the fmaller Pearls 
next the feet and probofek. Other Animals I obferv’d to have yet a 
greater number, as the Dragon-Fly or Adderbolt: And others to have a 
much le($ company, as an Ant , &c. and feveral other fmall Flies and 
Infe&s. 

Seventhly, that the order of thefe eies or Hemifpheres was altogether curi¬ 
ous and admirable,thcy being plac’d inall kind of Flies,and dtridlz nimals, 
in a moft curious and regular ordination of triangular rows, in which or¬ 
der they are rang’d the neereft together that poltibly they can, and con¬ 
fequently leave the lealt pits or trenches between them. But Id shrimps, 
Cra&jjjfbes, Lobfiers, and fiich kinds of Cruftacews water Animals, I have 

yet 
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yet obferv’d them rang’d in a quadrangular order* the rows cutting each 
other at right angles,which as it admits of a lefs number of Pearls in equal 
furfaces } lb have thofe creatures arecdmpence made them, by having 
their eyes a little movable in their heads, which the other altogether 
want. So infinitely wile and provident do wc find all the Dilpenlataons in 
Nature, that certainly Epicurus, and his followers, ouift very little have 
confider’d them, who alcribd thole things to the production of chance, 
that wihto a more attentive confidercr, appear the products of the higheft 
Wifdom and Providence. 

Upon the Anatomy or DifieCtion of the Head, I obfervd thefe par** 
ticulars: 

Firft,that this outward fkin, like the Cornea of the eyes of the greater 
Animal*, was both flexible and tranfparent, and feem’d, through the Mi- 
crofeope , perfectly torefcmble the very fubttanceoftheCtfrm^ofaman’s 
eye, for having cut out the clutter, and remov’d the dark and mucous 
ftutl that isfubjacent to it, I could fee it tranfparent like a thin piece of 
fkin, having as many cavities in the infide of it, and rang’d in the fame 
order as it had protuberances on the outfide.and this propriety,I found the 
fame in all the Animals that had it, whether Flies or Shell-Filh. 

Secondly, I found that all Animals that I have obferv d with thofekind 
of eyes, have within this Cornea , a certain cleer liquor or juice, though in 
a very little quantity, and, 

I obferv’d thirdly, that within that cleer liquor, they had a kind of 
dark mucous lining, which was all fpread round within the cavity ofthe 
clutter, and feem’d very ncer adjoining to it, the colour of which, in 
fome Flics,was grey 5 in others, black} in others red } in others,of a mix’d 
colour } in others,(potted} and that the whole clutters, when look’d on 
whil’tt the Animal was living, or but newly kill’d, appear'd of the fame . 
colour that this coat (as I may fo call it) appear’d of, when that outward 
fkin, or Cornea^vas remov'd. 

Fourthly, that the reft of the capacity of the clutters was in fome, as 
in Dragon Flies, e£r. hollow, or empty} in others fill’d with lbmekind 
of fubttance} in blue Flies,with a reddilh mufculous fubftance, with fibres 
tending from the center or bottom outwards} and div ers other,with va¬ 
rious and differing kinds of lubttances. 

That this curious contrivance is the organ of light to all thofe various 
Crujiaceous Animals, which are furnifh’d with it, I think we need not 
doubt, if we confider but the feveral congruities it has with the eyes of 
greater creatures. 

Asfirft, that it is furnifh’d with a Cornea.w ith a tranfparent husuour^nd 
with a uvea or retina , that the Figure of each of the fmal! Hemifpheres are 
very Spherical , exa&ly polifh’d, and moft vivid, lively and plump,when 
the Animal is living,as in greater Animals,and in like manner dull,flaccid, 
and irregular, or fhrunk,when the Animal is dead. 

Next, that thofe creatures that are furnilh’d with it, have no 
other organs that have any refemblance to the known eyes of other 
creatures. 

B b Thirdly, 
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Thirdly,that thofe which they call the eyes of Crabs,Lobfters,Shrimps, 
and the like, and are really fo, are Hemifpherd , almoft in the fame man¬ 
ner as thefe 6f Flies are. And that they really are fo,I have very often 
try’d, by cutting off thefe little movable knobsj and putting the creature 
again into the water, that it would fwim to and fro, and move up and 
down as well as before, but would often hit it felf againft the rocks or 
ftones; and though I put my hand juft before its head,- it would not at 
all ftart or fly back till I touch’d it, whereas whifft thofe were remain¬ 
ing, it would ftart back,and avoid my hand or a ftick at a good diftance 
before it touch’d it. And if in crujlaceous Sea-animals, then it feemsvery 
probable alfo,that thefe knobs are the eyes in crujiaceouslnkfa, which are 
alfo of the fame kind, onely in a higher and more active Element ; this the 
conformity or congruity of many other parts common to either of them, 
willftrongly argue,their crujlaceous armour,their nupiberof leggs,which 
are fix, beftde the two great claws, which anfvrer to the wings in Inlefts; 
and in all kind of Spiders, as allb in many other Infefts that want wings, 
wefhall find the compleat number of them, and not onely the number, 
but the very fhape, figure, joints, and claws of Lobfters and Crabs, as is 
evident in Scorpions and Spiders, as is vifible in the fecond F/£*frrof the 
9 i. Scheme in the little Mite-worm,which I call a Land-crab,deicrib’d 
in the fecond Figure of the 99. Scheme, but in their manner of generation 
being oviparous, &c. And it were very worthy obfervation, whether 
there be not fomc kinds of transformation and metamorphofis in the fe- 
veralftatesof crujlaceous water-animals, as there is in fevcral forts of In¬ 
fefts ; for if fuch could be met with,the progrefs of the variations would 
be much more confpicuous in thofe larger Animals, then they can be in 
any kind of Infefts our colder Climate affords. 

Thefe being their eyes, it aflords us a very pretty Speculation to con¬ 
template their manner of vifion, which, as it is very differing from that of 
biocular Animals, lb is it not lefs admirable. \ 

Tha-t each of thefe Pearls or Hemsfpheres is a perfeft eye, I think we 
need not doubt, if we confider onely the outfide or figure of any one of 
them, for they being each of them cover’d with a tranfparent protube¬ 
rant Cornea, and containing a liquor within them, refembling the watry 
or glaftie humours of the eye, muft neceflarily refraft all the parallel 
Rays that fall on them our of the air, into a point notfarr diftant within 
them, where (in all probability) the Retina of the eye is placed,and that 
opacous, dark, and mucous inward coat that (I formerly fhew'd) I found 
to fubtend the concave part of the clufter is very likely to be that tu- 
nicle or coat, it appearing through the Microfcope to be plac’d a little* 
more than a Diameter of thofe Pearls below or within the tunica cornea. 
And if fo, then is there in all probability, a tittle Pifture or Image of the 
objefts without, painted or made at the bottom of the Retina againft 
every one of thofe Pearls, fo that there are as many impreftions on the 
Retina or opacous fkin, as there are Pearls or Hemijpheres on the clufter. 
But becaufe it is impolfibie for any protuberant furface whatfoever, whe¬ 
ther fpharial or other, fo to refraft the Rays that come from farr remote 
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lateral points of any Objedf as to colled! them again,and unite theiti each 
in a diftindf point,and that onely thofe Rays whrch come from fome point 
that lies in the Axis of the Figure produc’d, are fo accurately re- 
fradfed to one and the fame point again, and that the Aifer<*/Rays,thefhr- 
ther they are remov’d, the more imperfedf is their refradted confluence* 
It follows therefore, that onely the Picture of thofe parts of the external 
objedhs that lie in, or necr, the Axis of each Hetuijphere, 'are difeemably 
painted or made on the Retina of each Hewijpbere , and that therefore 
each of tHtem can diftinttlyfenfate or fee onely thofe parts which arc very 
neer perpendicularly oppos’d to it, or lie in or neer its optick Axis . 
Now, though there may be by each of thefe eye-pearls,a reprefentation 
to the Animal of a whole Hcmijphere in the fame manner as in a man's eye 
there is a pidhire or fenfation in the Retina of all the objedts lying almoft 
in an Hemrfphcre 5 yet, as in a man’s eye alfo, there are but fome verv 
few points which liyng in, or neer, the optick Axis arediftin&ly difc 
cern’d: So there may be multitudes of Pidtures inade of an Objedf in 
the fevcral Pearls, and yet but one, or fome very few that are diftindt* 
The reprefentation of any objedfc that is made in any other Pearl, but that 
which ii diredfly,or very neer diredfly,oppos’d,being altogether confus’d 
and unable to produce a diftindt vifion. 

So that we fee, that though it has pleas’d the All-wife Creator, to in¬ 
due this creature with fuch multitudes of eyes, yet has he not indued it 
with theTaculty of feeing more then another creature * for whereas this 
cannot move his head,at leaft can move itvery little,without moving his 
whole body ,lnotular creatures can in an in (rant (or the twinkling of an 
eye , which, being very quick, is vulgarly ufed in the feme fignification} 
move their eyes fo as to diredt the optick Axis to any point * nor is it 
probable, that they are able to fee attentively at one time more then one 
Phyfical point * for though there be a diftindfctfmage made in every eye, 
yet ’tis very likely,that theobferving faculty is, only imploy’d about fome 
one objedf for which they have moft concern. 

Now, as we accurately diftinguilh the fite or pofition of an Ob jedf 
by the motion of theMufcles of the eye reouifitc to put the optick Line 
in adiredt pofition,and confufedly by thepontiOn of the imperfedt Pidlure 
of the objedfc at the bottom of the eye 5 io are thefe crujiaceous creatures 
able to judge confufedly of thepofition of objedts by the Pidhire or im- 
prefiion mad|e at the bottom oftheoppofite Pearl, and diftindbly by the 
removal of the attentive or obferving faculty, from one Pearl to another* 
but what this faculty is,£s it requires another place, fo a much deeper ipe* 
culation. Now,becaufcit were impoflible^even with this multitude ofeye- 
ball$,to fee any objedf diflindf(for as I hinted before,onely thofe parts mat 
lay in,or very neer,tht optick Lines could be fo)the Infinitely wife Creator 
has not left the creature without a power of moving the head a little in 
Aerial crujiaceous animals,and the very eyes alfo in crujiaceous Sea-aninJals* 
fo that by thefe means they areinabled to diredf fome optick line or other 
againft any objedf,and by that means they have the vifivc faculty as com- 
pleat as any Animal that qm move its eyes. ■ 
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DifhiK^ofdbje&salfo, *tis very likely they diftinguifh, partly by 
the confonant impTeftiOn^ made in foflie two convenient Pearls, one is 
each duller 5 for, according as thofe congruous impreflions afleft, two 
Pearls neerer approach d to each other, the neerer is the Ob)e& 5 and 
the farther they are diftant, the more diftant is the Object: partly alfo 
by the alteration of each Pearl, requifite to make the Senlation or Pi&ure 
perfeft j for *tis impoffible that the Pictures of two Obje&s, varioufly 
diftant, can be perfectly painted, or made op the fame Re tin dot bottom 
Of the eye not altered, as will be very evident to any one that (hallatten¬ 
tively conlider the nature of refraaion. Now, whether this alteration 
maybe in the Figure of the Cornea jn the motion of accels or recelsofthe 
Retina towards the Conic*, or in the alteration of a cruftaline humour, if 
fiichttiCre be,I pretend not to determine, though I think we need not 
doubt, btit that there may be as much curiofity ot contrivance and ftru- 
Aure in every one of thelc Pearls, as in the eye of a Whale or Elephant, 
andjthejdmighty's Fiat could as eafily caufe the exiftence of the one as 
th£i>ther 5 and as one day and a thoufand years are the feme with him,fo 
May one eye and ten thoufand. 

This we may be fore of, that the filaments or Tentative parts of the 
Retina muft be moft exceedingly curious and minute, fince the whole 
Pithite it (elf fc fuch $ what muu needs the component parts be of that 
Retina which diftinguiftics the part of an objeft s Pifture that muft be 
many millions Of millions left then that in a man's eye > And how exceed¬ 
ing curious ahd fubtile muft the component parts of the medium that 
conveys light be. When we find the inftrument made for its reception or 
tefriCnoft to be fo exceedingly (mail ? we may,! think, from this (pecula¬ 
tion be diffidently dilcouragea from hoping to difeover by any optickor 
other inftrument the determinate bulk of the parts of the medium that 
conveys the pulle of light, fince we find that there is not lels accurate¬ 
ness (hewn in the Figure* and polifh of thole exceedingly minute lenti- 
t cular forfaces, then in thole mote large and confpicuous forfaces Of pur 
own byes. And Vet tan I not doubt, but that there is a determinate bulk 
ofthefe parts, fince I find them unable to enter between the parts of 
Mercury, which being in motion, muft neceftiirily have pores, as I (hall 
tlfcwheTe fhcW, and here pals by, as being a digrefiion. 

As concerning the horns F F,the feelers or fmeHets, GG, the Vro- 
ttyls H H, and 1, the hairs and brides, K K, 1 fhall indeavour to de- 
fcribe In the ^i.OFfirvatian. 


Obfav. XL. Of tbcTeetbcf a Snail. 

Have Httte more to add of the Teeth of a Snail, beftdesihe Pi&iire 
of It, which is reprefonted in > the firft FiptreiX the 25. sememe, fare 
that his bended body, A B C k £ F-.whichfeemd foffaioned Very much 
like a row of (mail teeth, orderly plac’d In the Gums, and lodes as (fit 
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were divided into feveral frnaller and greater black teeth, was nothing 
but one fmall bended hard bone, which was plac'd fo the upper jaw of the 
mouth of a Houfe-Snail, with which I obferv’d this very Snail to feed on 
the leaves of a Rofe-tree, and to bite out pretty large and half round 
bits, not unlike the Figure of a (C) nor very much differing from it in 
bignefs, the upper part A B C D of this bone, I found to be much whiter, 
and to grow out of the upper chap of the Snail. C G G,and not to be any 
thing neer fo much creas’d as the lower and blacker part of it HIIH K K H 
which was exactly lhap’d like teeth, the bone growing thinner, ortaper-v 
ing to an edge towards K. K K. It feem'd to have nine teeth, or prominent 
parts IK, IK, IF, &c. which were join’d together by the thinner inter¬ 
pos’d parts of the bone. The Animal to which thele teeth belong, is a 
very a*omalmtg creature, and feems of a kind quite diftindf from any 
other terreftrial Animal or In(ed,the Anatomy whereof exceedingly dift 
fering front what has been hitherto given of it I fhould haveinferted,but 
that it will be more proper in another place. I have never met with any 
kind of Animal whofe teeth are all join’d in one, fave onely that I lately 
obferv’d, that all the teeth of a Rhinocerot, which grow on either fide 
of its mouth, are join'd into one large bone, the weight of one of which 
I found to be neer eleven pound Haverdupois. So that it feems one of 
the biggeft fort of terreftrial Animals, as well as one of the fmalleft, 
hashis teeth thus ftiap’d. 


Obferv. XU. Ofthe Eggs ofSi\k-woxmjfld'other hfefts. 

T He Eggs of Silk-worms(onc of which I have ddcrib’d in the fecond 
Figure of 35 . Scheme) atiord a pretty Objed for a Uicrofcppe that ' 
magnifies very much, elpecially if it be bright weather, and the light of a 
window be cad or collc&ed on it by a deep Cottvcx-glaj S', or YVater-baJL. 
For then the whole furface of the Shell may be perceiv’d all cover’d over 
with exceeding fmall pits or cavities with interpofed edges, almoft in the 
manner of the lurface of a Poppy-feed ,but that thefe holes are not an hun¬ 
dredth part fcarcc of their bignels} the Shell, whenthe young ones were 
hatch’d (which I found an eafie thing to do, if the Eggs were kept in a 
warm place) appear’d no thicker in proportion to its bulk,then that of 
an Hen’s or Goes s Egg isto its bulk,and all the Shell appear d very white 
(which feem'd to proceed from its tranfparency) whence all thole pit¬ 
ting* did almoft vanffb,fo that they could not, without much difficulty, 
be difccrn’d, theSnfide of the Shell feem’d tp be lin’d alfo with a kind of 
thin film,not unlike (keeping the proportion to its Shell)that with which 
the fheil of an Hen<cgis din’d ^ «and tbeihdl itfelf feem'd like common 
Egg-fbrils, very bfmle, and crack’d. In divers other ofrthefo Eggs f 
could plainly cnougn, through the fiiell, perceive the lmall Infew lie 
ooyded round the ledges erf the ifbclL The fhape oftheEgg it felf, the 
Figure pretty well reprefentslfthoii^hbydeiau^ of the Graver it does 
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not appear fo rounded, and lying above the Paper, as it were,as it ought 
to do) that is, it was for the moft part pretty oval end-ways, fomewhat 
like an Egg,but the other way it was a little flatted on two oppofite fides. 
Divers of thefe Eggs, as is common to moft others, I found to be bar¬ 
ren, or addle, for they never afforded any young ones. And thofe I 
ufually found much whiter then the other that were prolifick. The 
Eggs of other kinds of Oviparous fnle&s I have found to be perfedly 
round every way,like fo many Globules,of this fort I have obferv’d fbme 
forts of Spiders Eggs $ and chancing the laft Summer to inclofe a very 
large andcurioufly painted Butterfly in a Box, intending to examine its 
gaudery with my Microfcope , I found within a day or two after I inclos'd 
her, almoft all the inner furface of the Box cover'd over with an infinite 
of exa&ly round Eggs, which were ftuck very faft to the fides of it, and 
in fo exawly regular and clofe an order, that made me call to mind my 
Hypothecs, which 1 had formerly thought on for the making out of all the 
regular Figures of Salt.which 1 have elfewhere hinted * for here I found 
all of them rang’d into a moft exaft tn agonal order, much after the man¬ 
ner as the Hemijpheres are place on the eye of a Fly, all which Eggs I 
found after a little time to be hatch'd, and out of them to come a multi¬ 
tude of (mail Worms, very much refembling young Silk-worms, leaving 
all their thin hollow (hells behind them, (ticking on the Box in their tn- 
agonal pofture} thefe I found with the Microfcope to have much fuch a 
fubftance as the Silk-worms Eggs, but could not perceive them pitted. 
And indeed, there is as great a variety in the fhape of the Eggs of Ovi¬ 
parous Infers as among thofe of Birds. 

Of thefe Eggs, a large and lufty Fly will at one time lay neer four or 
five hundred, fo that the increafe of thefe kind of Infeds muft needs be 
Very prodigious, were they not prey’d on by multitudes of Birds, and de* 
ftroy (d by Frofts and Rains} ana hence ’tis thofe hotter Climates between 
the Tropic kg areinfefted with fuch multitudes of Locufts, and fuch other 
Verminc. 


Obferv. X L11. Of a blue Fly. 


T His kind of Fly,whereof a Microscopical Pidure is delineated in the 
firft Figure of the 16. Scheme t is a very bcautifull creature, ahd has 
many things about it very notable 5 divers of which I have already partly 
deferib’d, namely, the feet, wings, eyes, and head, in the preceding 
Obfcrvations. 

And though the head before deicrib'dbe that of a grey Drone-Efa 
yet for the main it is very agreeable to this/ The things wherein, they 
differ moft, will be cafily enough found by the following particulars.; 

Firft, the dufters of eyes of this Fly, are very much fmallcr then jtbofe 
of the Dron-Tly^ m proportion to the head. 

And 
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And next, alfthe eyes of each clufter Teem’d much of the Tame bignefs 
one with another, not differing as the other, but rang’d in the fametr*- 
agonal order. 

Thirdly, between thefe two duffers, there was a fcaly prominent 
front B, which was arm’d and adorn’d with large tapering fharp black 
britles, which growing out in rows on cither fide, were To bent toward 
each other neer the top,, as to make a kind of arched arbour* of Brifles, 
which almoft cover’d the former front. 

\ Fourthly, at the end of this Arch, about the middle of the face, on a 
prominent part C, grew two fmall oblong bodies, D D, which through 
a M/crofcopc look’d not unlike the Pendants in Lillies, thefe Teem’d to be 
jointed on to two fmall parts at C, each of which Teem’d again jointed 
into the front. 

Fifthly, out of the upper part and outfides of thefe horns (as I may 
call them, from the Figure they are of, in the 24. Scheme , where they 
are marked with F F) there grows a (ingle feather,or brufhy Brifle, EE, 
fomewhat of the fame kind with the tufts of a Gnat, which 1 have before 
defer ibed. 

What the ufe of tWe kind of horned and tufted bodies fhould be, I 
cannot well imagine,imiefs they ferve for fmelling or hearing,though how 
they are adapted for either, it feems very difficult to deferibe they are 
in almoft every feveral kind of Flies of fc various a fhape^ though certain¬ 
ly they are fome very ellential part of the head, and have fome very 
notable office aflign’d them by Nature, finceinall Infers they are to be, 
found in one or other form. 

Sixthly, at the under part ofthe face F F, w ere feveral of the former 
fort of bended Brilles} and below all, the mouth, out of the middle of 
which, grew the probofeis G H I, which,by means of feveral joints,where¬ 
of it feem’d to confift, the Fly was able to move to and fro, and thruft it 
in and out as it pleas’d 5 the end of this hollow body (which was all over 
cover’d with fmall fhort hairs or brifles) was, as ’twere, bent at FI, and 
the outer or formoft fide of the bended part FI I, flit, as it were, into 
two chaps, FI I, FI I, all the outfide of w hich where cover’d with hairs, 
and pretty large brifles 5 thefe he could' like two chaps, very readily 
open and fhut, and when he feem’d to fuck any thing from the lurface of 
a body, he would fpread abroad thofe chaps, and apply the hollow part 
of them very clofe to it. 

From either fide of the rrobofeis^ within the mouth, grevy two other 
fmall horns, or fingers, K K, which were hairy, but fmall in this Figure 3 
but ofanother fhape, and bigger in proportion, in the- 24 .Scheme, where 
they are marked with G G, which two indeed feem’d a kind of fmellers, 
but whether fo or not, I cannot pofitively determine. 

The ihorax or middle part of this Fly, was cas’d, both above and be¬ 
neath, with a very firm cruft of armour, the upper part more round, and 
covered over with long conical brifles,all whole ends pointed backwards} 
out of the hinder and under part of this grew out in a clufter fix Ieggs, 
three of which are apparent in the Figure,the other three were hid by the 
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body plac’d in that pofture. The leggs were all much of the fame make 
being all of them cover’d with a ftrong hairy fcale or (he!, juft like the lees 
of a Crabb or Lobfter,and the contrivance of the joints fecm’d much the 
fame} each legg feera'd made up of eight parts, 1,2,3,4, 5.6,7, 8, to 
the eighth or laft of which, grew the foies and claws, defcribed before 
in the 38. Obfcrvation. 

Out of the upper part of thistrunck grew the two wings, which I men¬ 
tion d in the 38. Obfervation , confifting of a film, extended on certain 
fm M ftiff wires or bones: thefe in a blue Fly, were much longer then 
the uody, but in other kind of Flies they are of very differing propor¬ 
tions to the body. Thefe films,in many Flies,were fo thin,that,Iike feveral 
other plated bodies (mention’d in the ninth Obfervation ) they afforded 
all varieties offantaftical or tranfient colours (the reafon of which I have 
here endeavoured to explain) they feem’d'to receive their nourifhment 
from the ftalks or wires, which feem d to be hollow, and neer the upper 
part of the wing L L feveral of them feem’d jointed, the fhapc of which 
will fufficiently appear by the black lines in the fccond Figure of the 
26. Scheme , which is a delineation of one of thofe wings expanded di- 
reftly to the eyes. 

All the hinder part of its body is cover’d with a moft curious blue fin¬ 
ning armour,looking exa&ly like a polifh’d piece of ftccl brought to that 
blue colour by annealing, all which armour is very thick beftuck with 
abundance of tapering brides, fuch as grow on its back, as is vilible 
enough by the Figure. 

Nor was the innde of this creature lefs beautifull then itsoutfide, for 
cutting off a part of the belly, and then viewing it, to fee if I coulddif- 
cover any Veflels, fuch as are to be found in a greater Animals, and even 
in Snails exceeding manifeftly,f found,much beyond my expedition,that 
there were abundance of branchings of Milk-white vellels,no lefs curious 
then the branchings of veins and arteries in bigger terreftrial Animals,in 
one of which,! found two notable branches, joining their two main ftocks, 
as it were, into one common dn&U4 5 now, to what veins or arteries thefe 
Vcffells were analog* r, whether to the vena porta , or the meferaick. vef 
ft"* r, or the like, or indeed, whether they were veins and arteries, oivafa 
laCfea^ properly fo called, I am not hitherto able to determine, having 
not yet made fufficient enquiry 5 but in all particulars, there feems not to 
be any thing lefs of curious contrivance in thefe Infers, then in thofe 
arger terreftrial Animals, for I had never feen any more curious branch¬ 
ings of \£edells, then thofe I obferv’d in two or three of thefe Flies thus 
opened. 

It is a creature aftive and nimble, fo as there are very few creatures 
like it, whether bigger or fmaller, in fomuch, that it will fcape and 
avoid a fmall body, though coming on it exceeding fwiftly, and if it fees 
any thing approaching it, which it fears, it prefently fquats down, as it 
were,that it may be the more ready for its rife. 

Nor is it lefs hardy in the Winter, then aftive in the Summer,induring 
all thehrolts, and furviviug till the next Summer, notwithftandingthe 
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bitter cold of our Climate \ nay, this creature will indure to be frozen 
and yet not be deftroy’d,for 1 have taken one of them out of the Snovv 
whereon it has been lrozen almoft white, with the Ice about it, and yet 
by thawing it gently by the warmth of a fare, it has quickly reviv’d and 
flown about. 

This kind of Fly feems by the fleams or tafte of fermenting, and 
putrifying meat (which it often kiflts,as’twcie, wit;h its probefiis as it trips 
over it) to be ftimulated or excited to ejedt its Lggs or Seed on it, per¬ 
haps, from the fame rcafon as Dogs,Cats,and many other brute creatures 
are excited to their particular lufls, by the fmell of their females, when 
by Nature prepared for generation $ the males feeming by thofekind 
of fmells, or other incitations, to be as much nectflitated thereto, as 
jiqku Regis flrongly impregnated with a folution of Gold,is forced to pre¬ 
cipitate it by the affufionof fpirit of Vnne i or a folution of Salt of 
"Tartar. 

One of thefe put in fpirit of Wtne^ was very quickly feemingly kill’d 
and b<)th its eys and mouth began to look very red, but upon the taking 
of it out, and fullering it to lie three or four hours, and heating it with 
the Sun beams ca A t hrough a Burning-glafs, it again reviv’d, feeming, as 
it were, to have been all the intermediate time, but dead drunk, and af¬ 
ter certain hours to grow frelh again and fbber. 


Obfcrv. X L 1 1 1. Of the Water-Infeft or Gnat. 

T His little creature, deferibed in the firft Figure of the i j. Scheme^ 
was a fmall foaled or crufled Animal, which I have often obforv’d 
to be generated in Rain-water 51 have alfo obferv’d it both in Pond and 
River-water. It is fuppos’d by fomc, to deduce its firft original from the 
putrifatftion of Rain-water, in which,if it have flood any time open to the 
air, you fliall foldom mifs,all the Summer long, of ftore of them frifkinc* 
too and fro. 

*Tisa creature, wholly differing in fhape from any Ieverobforv'd^nor 
isitsmotion lefsftrange: It has a very large head, in proportion to it* 
body, all covered with a (hell, like other tejiaccous Animals, but it dif¬ 
fers in this, that it has, up and down feveral parts of it, feveral tufts of 
hairs, or brifles, plac'd in the order exprefs’d in the FigureIt has two 
horns,whichfoem’d almoft like the horns of an Oxe,inverted,and, as nter 
as I could ghefs,were hollow,with tufts of brifles,likewifo at the top^thefe 
horns they could move cafijy this or that way,and might, perchance, be 
their noftrils. It has a pretty large mouth, which feem’d contriv’d much 
like thofe of Crabs and Lobfters,by which, I have often obferv’d them to 

teed on water, or fbme imperceptible nutritive fubftance in it. 

. . P crce ive, through the tranfparcnt fhell,while the Animal for* 

V,v ^9 feveral motions in the head, thorax, and bejly, very diftindtJy, 
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of differing kinds which I may, perhaps., clfcwhcrc endeavour more ac¬ 
curately to examine, and to (hew of how great benefit the uleofa Mi - 
crofcope may be for the difeovery of Natures courfe in the operations per¬ 
form’d in Animal bodies’ by which we have the opportunity of obferving 
her through thefc delicate and pellucid teguments of the bodies of Infers 
acting according to her ufual courfe and way, undilturbed, whereas, 
when we endeavour to pry into her fecrets by breaking open the doors 
upon her, and difie&ing and mangling creatures whil’ft there is life yet 
within them, we find her indeed at work, but put into fuch diforder by 
the violence offer’d, as it may eafily be imagin’d,how differing a thing we 
fhould find,if we could,as we can with a Microjcepejn thefe (mailer crea¬ 
tures, quietly peep in at the windows, without fl ighting her out of her 
ufual by as. • 

The form of the whole creature, as it appear’d in the Aticrofcope , may, 
without troubling you with more deferiptions, be plainly enough per¬ 
ceiv'd by the Scheme, the hinder part or belly confifting ot eight (everal 
jointed parts, namely, ABCDEFGH, of the firft Figure , from the 
midft of each of whiefoon either fideitliied out three or lour fmall brides 
or hairs, 1,1,1,1,1,' the tail was divided into two parts of very differing 
make; one of them, namely, K, having many tufts ol hair or briiles, which 
feem’d to ferve both for the finns and tail, tor the Oars and Ruder of this 
little creature, wherewith it was able, by frifking and bending its body 
nimbly to andfro,to move himfelf any whither,and to lkull and (leer him- 
felfas he pleas'd^the other part, L, feem’d to be,as ’twcre,the ninth divifi- 
onofhis belly,and had many (ingle briiles on either fide. From the end V, 
of which, through the whole belly, there was a kind of Gut of a darker 
colour,MMM J wherein, by certain Pcr/JlalticJ^mot ions there was a kind 
of black fubftance mov’d upwards and downwards through it fromthe 
orbicular part of it, N,(which (eera’d the Ventricle^! (fomach)to the tail 
V,and fo back again, whlchperijlalticl^ motion I have cbferv’daKo in a 
Loufe, a Gnat, and feveral other kinds of tranfparent body’d Flies. The 
Thorax or cheft of this creature O O O O, was thick and fhort, and pret¬ 
ty tranfparent, for through it I could fee~ the white heart (which is the 
colour alfo of the bloud in thefe, and mod: other Infefts) to beat, and 
feverdl other kind of motions. It was bclf uck and adorn’d up and down 
with feveral tuffs of brides, fuch as are pointed out by P, P, P, P, the 
head Q_was likewife beffuck with (everal of thofe tufts, SSS, it Was 
broad and (hort, had two black eyes, T T, which I could not perceive at 
all pearl’d, as they afterwards appear’d, and two fmall horns, R R, fuch 
• as I formerly deferib’d. 

Both its motion and reft is very ftrange, and pleafant, and differing 
from tho(b of moft other creatures l.have obferv’d, for, where it ceafes 
from moving its body, the tail of it feeming much lighter.then the reft 
of its body,and a little lighter then the water it fwims in, prefently boys 
itxip to the fop of the water, where it hangs fufpended with the head al¬ 
ways downward} and like our Antipodes , }f they do by a frilk get be¬ 
low, that fuperficies, they prefently afeend again unto it, if they ceafe! 
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gi&ring, until they tread, as it were, tinder that Superficies with their 
tails i the hanging of thefe in this pofture, put me in mind of a cer¬ 
tain creature I have feen in London, that was brought out of America , 
winch would very firmly fufpend it felf by the tail, with the head down- 
wards,and was faid to deep in that pofture, with her young ones in her 
felfe belly, which is a Purle, provided by Nature for the produ&ion, 
nutrition, and prefervation of her young ones, which is defcribed by P/Jo 
in the 24. Chapter of the fifth Book of his Natural Hiftory of Brafti 

The motion of it was with the tail forwards,drawing its felf backwards, 
by the frifking to and fro of that tuft which grew out of one of the 
flumps of its tail. It had another motion,which was more finable to that 
of other creatures, and that is, with the head forward} for by the moving 
ofhis chaps ('if I may fb call the parts of his mouth) it was abletomove 
It felf downwards very gently towards the bottom, and did,as twere,eat 
Up its way through the water. 

But that which was moft obfervable in this creature, was, its Meta- 
tnorphofisor change^for having kept fcveral of thefe Animals in a Glafs of 
Rain-water,in which they were produc’d, I found,after about a fortnight 
or three weeks keeping, that feveral of them fiew away in Gnats,leaving 
their hulks behind them in the water floating under the furface, the 


place where thefe Animals were wont to refide, whil’ft they were in¬ 
habitants of the water: this made me more diligently to watch them, to 
lee if I could find them at the timeof their transformation 5 and not Jong 
after, I obferv’d feveral of them to be changed into an unufual fhape, 
wholly differing from that they were of before, their head and body be¬ 
ing grown much bigger and deeper, but not broader, and their belly, or 
hinder part fmaller, and coyl'd, about this great body much of the fafbi- 
onreprefented by the prick'd line in the fecond Figure of the 27. Scheme , 
the head and horns now fwam uppermoft, and the whole bulk of the bo¬ 
dy feem’d to be grown much lighter 5 for when by my frighting ofjt, it 
would by frifking out of its tail (in the manner exprefs’d in the Figure 
byB C) fink it felf below the furface towards the bottom 5 the body 
would morefiviftly re-afeend, then when it was in its former fhape. 

I ftill marked its progrefs from time to time,and found its body flilj to 
grow bigger and bigger, Nature, as it were, fitting and accoutring it 
for the lighter Element, of which it was now going to be an inhabitant 3 




lobe altogether differing from what they feem’d before, appearing now 
■all oyfer pearl’d or knobb’d, like the eyes of Gnats, as is vifible in 
the fecoffg figkre by A. At length, I law part of this creature to fwimi 
above, and part beneath the furface of the water, below which though 
it would quickly plunge itielfifl by any means frighted it,and prefently 
ee-afoiend into its former pofture 5 after a little longer expe&ation, I 
found that the head and body of a Ghat,began to appearand ftand eleer 
above the furface, and by degrees it drew out its leggs, firft the two for- 
moft,then the other,at length its whole body perfect and entire appear’d 
out of the hufk (which it left in the water) (landing on its leggs upon 
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the top of the water, and by degrees it began to move, and after flew 
about the Glafs a perfeft Gnat. 

I have been the more particular, and large in the relation of the tran£ 
formation of divers of thefe little Animals which I obferv'd, becaufe I 
have not found that any Authour has obferv’d the like 5 and becaufe the 
thing it felf is fo ftrange and heterogeneous from the ufual progrefs of 
other Animals, that I judge it may not onely be pleafant, but very 
ulefull and necefiary towards the compleating of Natural Hiftory. 

There is indeed in Pifo, a very odd Hiftory, which this relation may 
make the more probable 5 and that is in the 2. Chapter of the 4. Book of 
his Natural Hiftory of Brajil, where he lays,Porro pr£ter tot documentafer- 
t ill tat is circa vegetabilia&fenftiva manna teHuris amula,accidit & Hind, 
quod paucts a Paranambucenfi milliaribus pifeatoris unenm citra intent ion cm 
contingat infigi vadis petrojts^ loco pifcisjfpongia^coralla^aliafque arbufculas 
marinas tapi. Inter h<tc i nujit at £ forma proditjpongioja arbu(cula 9 fjqurpedis 
longitudinis , brevioribus radicibus , lapideis nitens vadis . & rupibus infixa 
erigiturque in corpus fongiofum mo He oblongum rotunduw turbinatum: intus 
miris cancellis & alveisfabricatum , ext us autem ten an glutine injlar Apum 
propolis undique vejlitum , ojho fat is patulo & profunda in Jummitate rclifto, 
fcut ex altera tconumprobe depifta videre licet (lee the third and fourth 
Figures of the 27. Scheme.') It a ut Apiarium marinum vere dixeris 3 primo 
enim intuitu e Mare ad Terr am delatumjvermiculis fatebat c£rulcis parvis, 
qui mox a calore felis inMujcas^vel Apes potius 3 eaffr exiguas & nigras tranf 
formebantur , circumvolantejque evanefebant.it a ut de eorum mcllifcatione 
nihil certi confpici datumfuerit , cum tamen aeroft materiapropolis Apum - 
que cellar manifefe apparerent,atque ipfa niellis qualifeunque Jubfantiaprecul- 
dubio urinatoribus patebit , ubi curiofus inquifverint heec apiaria, eaque in 
natali folo & falo diverfs temporibus penitius lufrarint. 

Which Hiftory contains things fufficiently ftrangc to be confider’d, as 
w hether the hulk were a Plant, growing at the bottom of the Sea before, 
of it felf, out of whole putrifadtion might be generated thefe ftrange kind 
of Magots 5 or whether the feed of certain Bees, linking to the bottom, 
might there naturally form it felf that vegetable hive, and take root 3 
or, whether it might not be placed there by ibme diving Fly 3 or, 
whether it might not be fome peculiar propriety of that Plant,whereby 
it might ripen or form its vegetable juice into an Animal fubftance^ or, 
whether it may not be of the nature of a Sponge, orrathera Sponge of 
the nature of this, according to fome of thole relations andfeonje&urcsl 
formerly made of that body, is a matter very difficult to be determined. 
But indeed,in this defcription,the Excellent Pifo has not been fufficiently 
particular in the letting down the whole procels, as it were to be wilh’d: 
There are indeed very odd progrefles in the produ&ion of feveral kinds 
of Infers, which-are not lets inftruttive then pleafant, feveral of which, 
the diligent Coedartius has carefully obferv’d and recorded, but among 
all his Obfervations, he has none like this, though that of the Hemerobius 
be fome what of this kind, which is added as an Appendix by Johannes 
Mey. 

fhave 
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I have, for my own particular, befides feveral of thofe mention’d by 
him 9 obferv’d divers other circumftances, perhaps, not much taken notice; 
of,though very common, which do indeed.afford us a very coercive a r g u . 
ment to admire the goodnels and providence of the infinitely wife Crea* 
tor in his molt excellent contrivances and difpenfations.Ihaveob(erv'd at, 
feveral times ofthe Summer,that many of the leaves of divers Plants have* 
been lpotted,or, as it were fcabbed, and looking on the underfides of 
thofe of them that have been but a litre irregular,! have perceiv'd them 
to befprinkled witli divers fort? of little Eggs,which letting alone,I have 
found by degrees to grow bigger, and become little Worms with legge 
but ftill to keep their former places,and thofe places of the leaves, of their) 
own accords, to be grown very protuberant upwards, and very hollow 
and arched underneath, whereby thofe young creatures are,as it were* 
Ihelter’d and houled from external injury} divers leaves I have oblerv’d 
to grow and fwell fo farr, as at length perfectly to inclofe the Animal 
which, by other obfervationsl have made, I ghefs to contain it, and be¬ 
come, as it were a womb to it, fo long, till it be fit and prepar’d to be 
tranflated into another fhte, at what time, like (what they toy of) Vi¬ 
pers, they gnaw their way through the womb>that bred them * divers of 
thefe kinds I have met with upon Goolberry leaves, Rofe-tree leaves. 
Willow leaves, and many other kinds. * 

There are often to be found upon Rofe-trees and Brier bnlhes, little 
red tufts,which are certain knobs or excrefccncies,growing out from the, 
Rind, or barks of thofe kinds of Plants, they are cover d with ftrange 
kinds of threads or red hairs, which feel very foff, and look, not unplea¬ 
santly. In moll of thefe, if it has no hole in it, you (hall find certain little. 
Worms, which I fuppofeto be the caufes of their production s for when* 
that Worm has eat its w ay through, they, having performed what they, 
were defig^’d by Nature to do, by degrees die and, wither away. 

Now,the manner of their production,! fuppofeto be thus 5 that the Al- 
wife Creator has as well implanted in every creature a faculty of know¬ 
ing what place is convenient for the hatching, nutrition, and prefervatn 
on of their Eggs and offprings,whereby they pre Mandated and directed 
to convenient places, which becom, as ’twere .the wombs that perform 
thofe offices: Ashehasalfo fuited and adapted a property to thofe 
places wherby they grow and inclofe thofe feeds, and having incloled 
them, provide a convenient: nourishment for them, but as foonas they 

have done the office of a womb, they die and wither- 

The progrefs of inclofure I have often obfery'd. in leajves, which ii* 
thole places where thole feeds have been calf, have by degrees fweli’d 
andinclosd them, lo perfectly round, as not to leave any perceptible 
paflageout. t .j ■ 

Prom this lame caufe, I fuppofe that Galls, Oak-apples* and feveral 
other productions of that kind, upon the branches and leaves pf’Trees, 
nf'ifc for . if > ou open any of them, when almoft ripe,, you 

J? a . a little Worm in them. Thus., if you open neyep many dry 
vails, you (hall find either a hole whereby the Wprin, bar qfe its pafiage 
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0lrt or if you find no paffage, you may,by breaking or cutting the Gall, 
find in the middle of it a fmall cavity, and in it a fmall body, which does 
plainly enough yet retain a ftiape, to manifeft it once to have been k 
Worm, though it dy’d by a too early reparation from the Oak on which 
it grew,its navel-ftring,as 'twere,being broken off from the leaf or branch 
by which the Globular body that invelop d it, received its nouriflimcnt 
ffom the Oak. 

And indeed,if we confider the great care of the Creator in the difpen- 
Unions of his providences for the propagation and increafe of the race,not 
onely of all kind of Animals, but even of Vegetables, we cannot chufe 
but admire and adore him for his Excellencies, but we fhall leave off to 
admire the creature, or to wonder at the ftrange kind of atting in feveral 
Animals, which feem to favour fo much of reafon 5 it Teeming to mefcoft 
ihanifeft,that thofe are but n(Sings according to their ftru&ures, and luch 
operations as luch bodies, fo compos'd, muft neccflarily, when there are 
fuch and fuch circumftances concurring, perform: thus,whenwc find Flies 
fwarming,about any piece offlelh that does begin a little to ferment*But- 
ttrfiies about Colworts,and feveral other Ieaves,wliich will lerve to hatch 
and nourilh their young 5 Gnats, and feveral other Flies about the Wa¬ 
ters, and marifhy places,or any other creatures, feeking and placing their 
Seeds in convenient repofitories, we may, if we attentively confider and 
examine it, find that there are' circumftances fufficient,upon the fiippofals 
of the excellent contrivance of their machine,to excite and force them to 
aft after ftichor luch a manner* thofe fteams that rife from thefe feveral 
places may* perhaps, let leveral parts of thefe little Animals at work,even 
as in the contrivance of killing a Fox or Wolf with a Gun, the moving 
of a ftring, is the death of the Animal * for the Beaft, by moving the flew 
that Is laid to entrap him, pulls the ftring which moves the trigger, and 
that lets go the Cotk which on the ftcel ftrikes certain fparks of fire 
which kindle the powder in thepann, and that prefently flies imp the 
barrel, where the powder catching fire rarifies and drives out the bullet 
Which kills the Animal 5 in all which a&ions, there is nothing of intention 
Or ratiocination to be aferib’d either to the Animal or Engine, but all to 
the ingenioufnefs of the contriver. 1 ' 1 

But to return to the more immediate eonfideration of bur Gnat!: 
We have in it an Inftance, not ufual or common,iof a very ftangC 
b$tus creature, that being a creature that inhabits the Air, does yetpit^ 
duce a creature, that for tome time lives in the water a$ ! a Filhj though 
afterward (which is as ftrange) it becomes an inhabitant pf the Air, like 
fes^re,in thefbrra of aFly. And this, me thinks, does premptmetapro- 
poft dertaiU Conjectures, as Queries, having not yet had ftrfndeiit oppor¬ 
tunity and leifure to anfwer them my felt from my own Experiments 
OrObfemtiohs. V ! 

And the firft », Whether* all thofe things that we iuppofe tb lie bred 
from corruption and purtifa&ion, may not be rationally-/uppos'd tb have 
their origination as natural as thefe Ghats, who,.'Vinery probable, 
were firft drept Into this Water, hr the tbrm of Eggs. Ibofe Seeds or 

* ‘ '• Egg* 
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Eggs muft certainly be very/mail, which fb final] a creature as A Gnat 
yield^ and therefore- we need not wonder that we find not the Eggs 
themfelvcs, fome ofthc younger of them, whictr+have oblerv'd, having 
not exceeded a tenth part of the bulk they have afterwards come to , ancl 
next,! have obferved fbmc ofthofe little ones which muff have been gene¬ 
rated after the Water was inclofed in the Bottle, and therefore moft prp- 
bably from Eggs, whereas thole creature s have beenluppos’d to be bred 
of the corruption of the Water, there being not formerly known any 
probable way how they fhould be generated. 

A fccond is, whether thefe Eggs are immediately dropt into the Water 
by the Gnats themfclvcs, or, mediately, are brought down by the falling 
rain i for it feems not very improbable,but that thole fmall feeds of Gnats 
may (being, perhaps, of lb light a nature, and having fo great a propor¬ 
tion of lurfacc to lo fmall a bulk of body) be eje&ecl into the Air, and 
fo, perhaps, carried for a good while too and fro in it, till by the drops 
ofRainit be wafh’d out of it. 

A,third is, whether multitudes ofthofe other little creatures that arc 
found to inhabit the Water for fome time, do not, at certain times, take 
wing and By into the Air, others dive and hide themlelves in the Earth* 
and fo contribute to the increafe both of the one and the other Element. 

. Pojlfcript.. 

A good while fince the writing of this Defcription, I was prefented by 
Debtor Peter Eal /, an ingenious Member of the Kojal Soeictjf^vkh a little 
Paper of Nuts, which he told me was -lent him from a Brother of his out 
of the Countrey,from Atiwhe.id in Devonshire , fome of them were loofe, 
having been, as f fuppofe, broken off, others were Bill growing faff on 
upon the Tides of a iiick, which feem’d by the bark, pliableneis of it, and 
by certain Brings, that grew out of it, to be fome piece of the root of 
a Tree} they were all of them dry'd, and a little ftirivelfd, others more 
round, of a brown colour * their fhape was much like a Figg, but very 
much fma Her,fome being about the bignefs of a Bay-berry others,and the 
biggeft, of a Hazel-Nut. Some of thefe that had no hole in them, I care¬ 
fully opened with my Knife, and found in them a good large round white 
Maggot, almoft as bigg as a fmall Pea, which feem’d fhap d like other 
Maggots, but fhorter. I could not find them to move, though I ghefs’d 
them to be alive, becaufe upon pricking them witha Pinn, there would if- 
fue out a great deal of white mucom matter,which feenf d to be from a vo¬ 
luntary contraction of their fkin ^ their hulk or matrix confiBed of thfree 
Coats,like the barks of Trees, the outermoB being more rough and fpon- 
gie, and thethickeft, the middlemoft more clofe. hard, white, and thin, 
the innermoB very thin,leeming almoft like the fkin within an Egg’s fhell. 
The two outermoft had root in the branch or ftick, but the innermoft 
had no ftem or procefs, but was onely a fkin that cover’d the cavity of 
the Nut. All the Nuts that had no holes eaten in them, 1 found to con¬ 
tain thefe Maggots, but all that had holes, I found empty, the Maggots, 
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it teems, having eaten their way through, taken wings and flown a wav, 
as this following account (which I receiv d in writing from the fame per- 
fon, as it was fent him by his Brother) manifefts. In a tnoonjb blac\ 
Peaty mould, with fome fmali veins of whitijh yellow Sands, upon occajion 
of dtgfing a bole two or three foot deep , at. the head of a Tond or Pool , to 
fit a Tree in, at that depth, were found, about the end 0/October 1669. m 
thofe very veins of Sand, thofe Buttons or Nuts, flicking to a little loot}. 
Jiiclg, that is, not belonging to any live Tree, and Jome oj them alfo free ly 
themfelves. 

Four orfive of which being then open'd, fome were found to contvin 
live InjeQs come to perfection, mojl like to flying Ants, if not the fame ; m 
others, Infe&s,yet imperfett, having but the head and wings form cl, the reji 
remaining afoft white pulpy fubjiance. 

Now,as this furnilhes us with one odd Hiftory more,very agreeable to 
what I before hinted, fo I doubt not, but were men diligent obfervers, 
they mightmeet with multitudes of the fame kind, both in the Earth and 
in the Water, and in the Air, on Trees, Plants, and other Vegetables, all 
places and things being,as it wer e.animarum plena . And I have often,with 
wonder and p]eafure,in the Spring and Summer-time, look'd clofe to,and 
diligently on, common Garden mould, and in a very fmali parcel of it, 
found fuch multitudes and diverfities of little reptdesjcmt in hulks,others 
onely creepers, many wing’d, and ready for the Air divers hulks or ha¬ 
bitations left behind empty. Now, ifthe Earth of our cold Climate be fo 
fertile of animate bodies, what may we think of the fat Earth of hotter 
Climates? Certainly,the Sun may there, by its activity, caufe as great a 
parcel of Earth to fly on wings in the Air, as it does Of Water in fleams 
and vapours. And what fwarms mud we fuppofe to be fent out of thofe 
plentifull inundations of water which are poured down by the (luces of 
Rain in (itch vaft quantities ? So that we need not much wonder at thofe 
innumerable clouds of Locufts with which Africa , and other hot coun¬ 
tries are fo peltrcd, fince in thofe places are found all the convenient 
caufes of their production, namely, genitors, or Parents, concurrent re¬ 
ceptacles or matrixes,and a diffident degree of natural heat and moiflure. 

I was going to annex a little draught of theFigureof tholeNutsfent 
out of Devonjhire , but chancing to examine Mr. rarkjnjona Herbal 
for fomething elfe, and particularly about Galls and Oak-apples, I found 
among no lels then 24. leveral kinds ofexcreicencies of the Oak, which I 
doubt not,but upon examination,will be all found to be the matrixes of 
lb many leveral kinds of Infe&s 5 I having obferv’d many ofthem my felf 
to be fo,among 24/feveral kinds, I fay,I found one deferibed and Figur’d 
dire&ly like tnat which I had by me,the Scheme is there to be feen,the de- 
lcription, becaufo but Ihort, I have here ad join’d Theatri Botanici trib,i6 . 
Chap . 2. There groweth at the roots of old Oaks in the Spring-time , and 
femetimes alfo in the very heat of Summer , a peculiar kind of Mufirons or 
Excrtfcence , calf d Uva Quercina,Jwe#7»g out of the Earth , many growing 
one clofe unto another, of the fafbion of a Grape , and therefore took, 
the name , the Oak-Grape, and k of a Purplifh colour on the outfide. 
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vid white within like Afi/ 4 , and in the end of Summer hecometh h^rd 
and woody. Whether this be the very fame kind, I cannot affirm, but 
both the Pi&ure and Deferiptioo come very neet to that I havej, 
but that he Teems not to take notice of the hollowneft or Worm,, for 
which tis moft obfervable. And therefore ’tis very likely^ if men, 
did but take notice, they might find very many differing Species of tjiefe 
Nuts, Ovanes^ or Matrixes , and all of them to h^ve much the faxuc 
defignation and office. And I have very lately found feveral kinds of|!x- 
crelcencies on 7 rees and Shrubs, which having endured the Winter, up¬ 
on opening them, I found moft of them to contain little Worms, but, 
dead, thofe things that contain’d them being wither’d and dry. 


Obierv. X L I V. Of the tufted or Brujh-horrid Gnac. 

T His little creature was one of thofe multitudes that fill our Englijh 
airnll the time that warm weather lafts, and istxafrly of theftiape 
of that lobferv’d to be generated and hatch’d out of thofe little Infers 
that wriggle up and down in Rain-water. But,though many were of this 
form, yetfobferv’d others to be of quite'Other kinds 5 nor were all 
of this or the ether kind generated out of Water Infedft} for whereas I 
obfeiVd that thofe that proceeded from thofe Infe&s were at their full 
growth, I have alfo found multitudes of the fame fhape,but much Smaller 
and tenderer Teeming to be very young ones, creep up and down upon 
the leaves of Trees, and flying up and down in ftnall clufters, in places 
very remote from watery and this Spring, Iobferv’d one day, when the 
Wind was very calm, and the afternoon very fair, and pretty warm, 
though it had for a long time been very cold weather, and the wind con¬ 
tinued ftill in the Eaft, feveral fmall fwarms of them playing to and fro 
in little clouds in the Sun/ each of which were not a tenth part of the 
bignefs of one of thde I here have delineated, though very much of the 
lame fhape, which makes me ghefs, that each of thefe fwarms might be 
the of-fpring of one onely Gnat, which had been hoorded up in Tome fafe 
repofitory all this Winter by fome provident Parent, and were now, by 
the warmth of the Spring-air, hatch’d into little Flies. 

And indeed, fo various, and feemingly irregular are the generations or 
productions of filled!*, that he that fhall carefully and diligently obferve 
the feveral methods of Nature therein, will have infinitely caufe further 
toadmire’the wifdom and providence of the Creator^ for not onely the 
fame kind of creature may be produc’d from feveral kinds of ways, but 
the very lame creature may produce feveral kinds j For,as divers Watches 
tnay be made out of feveral materials, which may yet have all the fame 
appearance,and move after the fame manner,that is,filew the hour equally 
true, the one as the other, and out of the faihe kind of matter, like 
Watches,may be wrought differing ways$ and^is one and the fame Watch 

D d may, 
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may by being diverfly agitated, or mov’d,by this or that agent, r or after 
this or that manner, produce a quite contrary effect : So may it be with 
thefe moft curious Engines of Intea’s bodies^ the All-wife God of Nature, 
may have fo ordered and difpofed the little Automatons , that when nou- 
rithed, adted, or enlivened by this caufe, they produce one kind ofeffea, 
ot animate (hape, when by another they ad quite another way, and ano¬ 
ther Animal is produced. So may hefo ottler feveral materials, as to 
make them, by feveral kinds of methods, produce fimilar Automatons. 

But to come to the Defcription of this Infett,as it appears through a Mi- 
drojcope.oi which a representation is made in the 28. Scheme. Its head A, is 
exceeding fmall, in proportion to its body, confiding of two duffers of 
pearl d eyes B B, on each fide of its head, whofe pearls or eye-balls are 1 
curioully rang d like thofe of other Flies =, between thefe,in the forehead 
of it, there are plac’d upon two fmall black balls, C C, two long jointed 
horns, tapering towards the top, much refembling the long horns of 
Lobfters, each of whofe ftems or quills, D D, were brifled or brufhed 
with multitudes of fmall ftiff hairs, illuing out every way from the feve¬ 
ral joints, like the ftrings or fproutings of the herb Horfe-tail , which is 
oft obferv’d to grow among Corn, and for the whole fhape, it does very 
much refemble thofe brujhy Vegetables } befides thefe, there are two other , 
jointed and brifled horns, or feelers, E E, in the forepart of the head, and 
a probofcif, F, underneath,which in fome Gnats are very long, (freight 
hollow pipes, by which thele creatures are able to drill and penetrate 
the (kin, and|thence, through thole pipes (uck fo much bloud as to ftuff 
their bellies lb full till they be ready to burft. 

This fmall head,with its appurtenances,is faftned on by a fhort neck,G, 
to the middle ofthe thorax , which is large, and feems cafed with a ftrong 
black (hel,H IK, out of the under part of which, iflue fix long and (lender 
kgs, L L L L L L, ftiap’d juft like the legs of Flies, but fpun or drawn out 
longer and (tenderer,which could not be exprefs’d in the Figure,becaufe 
of their great length 5 and from the upper part, two oblong, but (lender 
tranfparent wings, M M, (haped fomewhat like thofe of a Fly,underneath 
each of which, as I have obferv’d alfo in divers forts of Flies, and other 
kinds of Gnats, was placed a fmall’body, N, much refembling a drop 
of fome tranfparent glutinous fubftance, hardned or cool’d, as it was Jib 
moft ready to fall, for it has a round knob at the end, which by degrees 
grows (lqnderer into a fmall ftem,and neer the infertion under the wing, 
this ftem again grows bigger; thefe little Pendulums ,as I may fo call them, 
the litledreature vibrates to and fro very quick When it moves its wings, 
and I have fometimes obferv d it to move them alfo, whil'ftthe wing lay 
ft ill, but always their motion feem’d to further the motion of the wing 
ready to follow} of what ufe they are, as to the moving of the wing, dr 
otherwifet, I have not now time to examine. 

It, belly was large,as it is ufually in all Intefts, and extended intoniiiC' 
lengfljvor partitions, each of which was cover'd with round arjned rirgs 
or (hells ^ fix of which, O P Qjk S T were tranfparent, and divers kinds 
ot i j SuUick^ motions might be very eafily perceiv’d, whii’ft the Aniniii 
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Was alive, but especially a ftnall clecr White .part V, feemed to beat like 
the heart ofa larger Animal. The laft three divides, W X)f, Were co¬ 
ver'd with black and opacousShells. . To conclude, take this creature 
altogether, and for beauty and curious contrivances, it may be compared 
with the larged Animal upon the Earth. Nor doth the AUvile Creator 
‘ feera to have lliewn lefs careand providence in the fabrick of it, then in 
thofe which feem mod: copfiderable. 


Obferv. X L V. Of the great Belly d Gnat or femaidGmu 

> 

T Hcfccond Gnat, delineated in the twenty ninth Scheme^ is of a 
very.ditiering fhape from the fornier^but yef of this fort alfo,T found 
fcvcral of the Gnats, that Were generated out of-the Water frilea; the 
wings of this, were much larger then thole of the other, and the belly 
much bigger, (hotter and of an other (ha.pe 5 and, from (everal particu¬ 
lars,! ghed it to be the Female Gnat, and the former to be the Male. i 
I The thorax of this, was much like that of the other,having a very ftrong 
and ridged back-piece, which went alfoon either fide ot itslegg§i, about 
the wings there were (everal joyntetj pieces of Armor, which ibem’d cu- 
rioully and conveniently contriv'd, for the promoting and fircngthniiig 
the motion of the wings: its heat+was much ditlcring from the other,being 
much bigger and neater (tap’d,'and the horns that grew out betweenhis 
eyes on two little balls, were of a \?ery ditiering (hape from rhe tufts of 1 
the other Gnat, thefe having but a few knotsj^r joynts, and each of 
thofcbuta few, and thofe (hort and ftrong, brides.' The formed horns 
or feelers, were like thole of the former Gnat.' 

One of thc(e Gnats 1 have luffer’d to pierce the (kin of my hand, with 
\tiprobofih i and thence to draw out as much blood as to till its belly 
as full as it could hold, making it appear very red and ti anfparent} and 
this without any further pain, then whil ft it was finking in its probofeis , as 
it is alto in the dinging of Fleas : a good argument, that thele creatures 
do not wound the (kin, and fuck the blood out of entity and revenge,’ 
but for meer necefiity, and tofatisfy their hunger. By wlntt mean^thfc 
creature is able to fuck, we (hall (hew in another place. 


Obferv. XLVI. Of the white*featherwing J Moth* or Tinc4 
Argentea. - 

T His white long wing’d Moth, which is delineated in the 30 .Sthemes 
afforded a lovely obje& both to the naked Eye,and through a Mi~ 
crofcBpt ; to the Eye k appear’d a fmall Milk white Fly with'four white 
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Wings, the two formoft lomewhat longer then the two hindermoft and 
the two Ihorter about half an Inch long, each of which four Wings (eem’d 
toconfiftof two fmall long Feathers, very curioully tufted, or haired on 
each fide, with purely white, and exceedingly fine and fmall Haires, pro- 
portion’d to the ftalks or ftems, out of which they grew, much like the 
tufts of a long wing-feather of Ibme Bird, and their fialks or ftems were 
like thofe, bended backwards and downwards, as may be plainly leen by 
the draughts of them in the Figure. 

Obferving one ofthefe in my Microfcope, I found,in the firft place, that 
all the Body,Legs, Horns and the Stalks of the Wings, were covered over 
with various kinds of curious white Feathers, which did, with handling 
or touching, eafily rubboff and fly about, in fomuch that looking on my 
Fingers, wirh which I had handled this Moth, and perceiving on them lit¬ 
tle white fpccks, I found by my Microfcopc , that they were levcralof the 
fir . 11 Feathers of this little creature, that ftuck up and down in the r«- 
gofitics of my Skin. 

Next, 1 found that underneath thefe Feathers, tluj pretty Infeft was co¬ 
vered all over with a crufted Shell, like other of thofe Animals, but with 
one much thinner and tenderer. 

Thirdly, I found, as in Birds allb is notable, it had differing and ap¬ 
propriate kinds of Feathers, that covered feveral parts of its body. £ 

Fourthly, furveying the parts of its body, with a more accurate and 
better Magnifying Aficrofcope , I found that the tufts or haires of it<; Wings 
were nothing elfe but a congeries, or thick fet clufter of fmall vw/ina or 
twiggs, refembling a fmall twigg of Birch, ffript or whitned, with which 
Biufhes are ufually made, tobeatout or brulh off the duff from. Cloth 
and Hangings. Every one of the twiggs or branches that compoled the 
Brufh of the Feathers, appeared in this bigger Magnifying Glafs (of which 
E F which reprelents , 4 part of an Inch, is the Icalc, asG is of the leffer, 
which is only*) Jikethe figureD. The Feathers alfo that covereda 
part of his Body, and were interfperfed among the brulh of his Wings, I 
found,in the bigger Magnifying Glals, of rhefhapeA,confiftingofaftalk 
or ffem in the middle, and a Teeming tuftedncls or brufhy part on each 
fide. The Feathers that cover’d moft part of his Body and the ftalkof 
his wings, were,in the fame Microfcopc , much of the figure B, appearing of 
thefhape of a lmall Feather, and Teemed tufted : thole which covered 
the Horns and fmall parts of the Lcggs, through the lame Alicrofcopc , ap¬ 
pear d of the fhapeC. Whether the tufrs of any or all of thele lmall 
Feathers, confiffed of fuch component particles as the Feathers of Birds, 
I much doubt, becaule I find that Nature does not alwaieskeep, orope- 
rate after 1 the large method , in (mailer and bigger creatures.^ And 
of this, we have particular Inffances in the Wings of feveral oreaturcs. 
For whereas, in Birds of all kinds, itcompoles each of the Feathers of 
winch its Wing confifts, of fuch an exceeding curious and moft admirable 
and ftupendious texture, as I elfe where ftiew, in the Obfervations on a 
-Feather 5 yve find it to alter its method qufce, in the fabrick of the Wings 
of thele minute creatures, compoling lome of thin extended membranes 
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or fkins, fuch as the Wings of Dragon-flys yin others, thofe Alins are? all 
over-grown, or pretty thick beftuck, with fliort briilcs- as in Flefh-ifics \ 
in others, thofe filmes are covered, both on the upper and under fide* 
with fmall Feathers, plac’d almofc like the tyk s onj a Houfe, and are 
curioufly rang’d and adorn’d with mofV lively colours, as is otK 
fervable ip Butter-dies, and feveral kinds of Moths } In others, inftead of 
their films. Nature has provided nothing, but a matter of half a fcore 
ftalks(if I w ell remember the number^ for I have not lately met with any 
of thefe flys, and did nor,when I firftobfti v-d them, take fufheient notice 
of divers particulars) and each of thefe ftalks, with a few fingle branch* 
ingson each fide, rcicmbling much the branched back-boneof a Herring 
Or the like Filh, or a thin hair’d Peacocks feather, the top or the eye 
being broken off With a few of thefe on either fidc(whieh it was able to 
fhut up or expand at pkaiure, much like a Fann, or rather likethepo- 
Aurc of the leathers in a wing, which ly all one under another, when 
flint, and by the lide of each other,'when expanded) this prettyJittle 
grey Moth (for luch was the creature I oblcrv’d, fhijs w ing'd) could ve¬ 
ry nimbly, and as it feem’d very ealily move its rorpnjile , through the 
Air,from place to place. Other Inft Its have their wings^as d, or cover’d 
over,with certain hollow lhells, fhap’d almoft like thole hollow Trayes, 
in which Butchcrscarry meat, whole hollow 1 ides being turn’d down¬ 
wards, do not only fecure their folded wings from injury of die earth, 
in which moft of thofe crc^turc^ refide, but y hi Iff they fiy, fetvesas,a 
help to fuftain and bear them up. And thefe arc oblcrv able in Scarabees 
and a multitude of other terreftrial cr liliaceous lufefts 5 in w hich we may 
yet further obft rvc a particular.providence of Nature. 

Now in all thefe kinds of wings, we obferve this particular, as a thing 
moft worthy remark ; that w here ever a wing conlifts of difeontinued 
parts, the Pores or intcrjhtia between thofe paits are very fcldom, either 
much bigger-or much fmaller, then thefe which we here- find between the 
particles of thefe brufhes, fo that it fhould foen] to intimate, that the 
parts of the Air are fuch, that they will not enfily or readily, if at all, pals 
through thefe Pores, fo that they foem to be frrainers fine enough to hin¬ 
der the particles of the Air (whether hinder’d b} their bulk, or by their 
agitation ^ circulation ^rotation or undulation , I lhall not here determine) 
from getting through them,and,by that means,ferve the Animal as well,if 
not better, then if they were little films. I fay, if not better, bccaufel 
have obferV’d that all thofe creatures, that have film’d wings, move them 
aboundantly quicker and more ftrongly,fuch as all kind of Flie^ and Sea 
tabees and Batts, then fuch as have their wings covered with feathers, as 
Butter-flies and Birds, ortwiggs, as Moths, which have each of them a 
much flower motion of their wings \ That little tuggednefs perhaps of 
.their wings helping them fomewhat,by taking better hold ofthe parts! of 
the Air, or not fuftering them fo ealily to pafs by, any otherJwa’y tb*fl onei ? 

But what ever be the rcafrmof iw tis moft fvidonty that thejmooth 
wing’d Infers have the ftrongeftMufclesor nlovein parts of their wings, 
and the other much weaker 5 and this very Infe&y we ate ncrtv deferibing^ 

had 
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had a very (bull thorax ot middle part of his body, if compar'd to the 
length ana number of his wings ? which therefore, as he mov’d them ve- 
ryflowly/o muft he move them very weakly. And this laftpropriety do 
we find fomewkat obferv’d alfo in bigger kind of Flying creatures,Birds $ 
. fo that we fee that the Wifdom and Providence of the All-wife Creator, 
is not lefe (hewn in thefc (mall defpicable creatures, Flies and Moths, 
which we have branded with a name of ignominy, calling them Vermine, 
then in thofe greater and more remakable animate bodies. Birds. 

I cannot here ftand to add any thing about the nature of flying, 
though, perhaps, on another occafion, I may fey fomething on that feb- 
jed,« being fuch as may deferve a much more accurate examination and 
ferutiny then it has hitherto met with } For to mei there feems nothing 
wanting to make a man able to fly, but what mav be eafily enough fup- 
ply’d from the Mechanicks hitherto known, lave onely the want of 
ftrengthf which theMufcles of a man feem utterly uncapable of, by rca- 
fon of their fmalne&and texture, but how even ftrength alfo may be me¬ 
chanically made, an artificial Mufcfe fo contriv d,that thereby a man (hall 
be able to exert what ftrength he pleafes, and to regulate it alfo to his 
own mind, I may elfewhere endeavour to manifeft. 


Obfcrv. XLVII. Of the Shepherd Spider, or long kggd 
Spider. 

'T’He Carter,Shepherd Spider,or iong-legg’d Spider,has, for two parti- 
cularities, very few fimilar creatures that I have met with 5 the firft, 
which is difcoverablc onely by the Microfcope , and is in the firft and fe- 
cond Figures of the ^1. Scheme, plainly deferib’d, is the curious contri¬ 
vance of his eyes, of which (differing from moft other Spiders) he has 
onely two, and thofe plac’d upon the top of a finall pillar or hillock,rifing 
out of the middle of the top of its back, or rather the crown of its head, 
for they were fix’d on the very top of this pillar (which is about the 
heighth of one of the tranfverfe Diameters of the eye, and look’d on in 
another pofture, appear'd much of the fliape, BCD) The two eyes, B B, 
were feedback toback,with the tranfparent parts,or the pupils, look¬ 
ing towards either fide, but (bmewhat more forward then backwards. 

C was the column or neck on which they ftood, and D the crown of the 
head out of which that neck forung. 

Thcfe eyes,to appearance, leem’d to be of the very feme ftru&ure with 
that of larger binocular creatures, feeming to have a very fmooth and ve¬ 
ry protuberant Cornea#. nd in the midft of it to have a very black pupil, 
ipeompafled about with a kind of grey Iris, as appears by the figure \ 
whether it were able to move thefe eyes to and fro, I have not obferv’d, 
but ’tis not very likely he (bould,the pillar or neck C, feeming to beco- 
w<UndTHfl«f 4 ^vkh*<*ufty^^ probability,has fop* f | 
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ply’d that defeft, by making-th ttornea fo Very protuberirft p and felting 
it lo cleer above thefhadowing Or obftrufting of irs prOfpcdc by the body} 
that ’tis likely each eye may pei ceivejthougfrnot fee diftTh&fy^alttioft-i 
Hemifpberc , whence having lo fmall and round a body pWchfupori fiicH 
long leggs, it is quickly able lb to wind, and turn ft* as fcb'fedany thing 
diftintt. This creature, as do all other Spiders I have yet ex 3 th¥n'd, ! doS 
very much differ from moft other Infers ir> the Figure oTite eyw'y fo£* 

! cannot, with niy heft Alicrofcope , difeover its eyes fohe'abywayS 
knobb’d or pearl’d like thole of orher fnfedfs. : u ‘ n l 

T he fecond Peculiarity which is obvious to the eye, is affo Vetytte^ 
markable, and that is the prodigious length Of its fegg^, in proportion t *5 
its fmall round body^cach leggofthis I drew, being a bo V6 fifteen times 
the length of its whole body, and there are fome which Ba^ie theta yet 
longer, and others that It em of the fame kind,that have them a great deal 
fhorter} the eight leggs are each of them jointed, juft like thole of a 
Crab, but every of the parts are ipua out podigicjully joager in-pi^* 
portion} each of thefe leggs are terminated in a fmall cafe'of fhdfjftiap^d 
aimoft like that of a Mulle-fhell, as is evident in the thirdl bfthe 

lam eSchcwc (that rcprelents the appearance of the under part or Belly 
ofthe creature) by the lhapeof the protuberant conical body, ITT 
Thefe areas ’twere plac'd or fallen’d on to the protuberant bodyof the 
Infeft,which is to be fuppos'd very high at M. making a kind of bflurtt cond 
whereof M is to be fuppos d the Ape x, about which greateV ctafe of the 
body,the fmaller cones of the leggs are placd,each of them aimoft reach* 
in * to the top info admirable a manner, as does not a little manifeftthb 
wildom of Nature in the contrivance; for thefe long Leavers (as I may lb 
call them)of the legs,havingnot the advantage ofa long end on the othef 
lide of the hjpomochbon or centers on which the parts of the leggs move^ 
muft neceftarily require a vaft ftrength to move them, and keep tHd 
body ballanc’d and lufpcndtd,in lo much, that if we lhonld fuppofe a 
man s body impended by luch a contrivance^ an hundred and fifty 
rimes the ftrength of a man would pot keep the body from falling on the 
breafr. To fupply therefore each of thefe leggs with its proper ftrength, 
Nature has allow’d to each a large Cheft or Cell, in which is included a 
very large and ftrong Mufcle, and thereby this little Animal is not ohely 
able tolufpend its body upon Ids then thefe eight, but to move it very 
fwiftly over the tops of graft and leaves. • 

Nor are thefe eight leggs lo prodigioully long, but the^ ninth, and 
tenth, which are the two claws, K K, areas fbort,and ferVe ipfjeed off 
probojett , for thofe feem’d very little longer then his mouthy each of thepi 
had three parts , but very Ihort. the joints K ft, which reprefenteJ. 
the third, being longer, then both the other. TfiiT creature, feeni 
(which I have fevcral times with pheafure obferv’d) to thrqw its body 
upon the prey, inftced of its hands, not unlike a hunting'Spider, which 
leap like a Cat at aMoufe. The whole Fabrick was a vetyipfbttyone, 
and could I have differed it,! doubt not but I fhould have fpqnd ma¬ 
ny Angularities within it as without,perhaps, for the moft part,not unlike 
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the parts of a Crab, which this little creature does in many things, very 
pwch referable* the curiofirycfwhofe contrivance,! have in another place 
puinin’d. /J otnit the clefcription of the horns: A A, of the mouth, L t, 
Which feem’d liM thatof a Grab 5 the (pecklednefs of his (hell, which 
proceeded iron? a kind of feathers or hairs, and the hairincfs of his leggs, 
his large tfor*x and little belly, and the like, they being manifested by 
the Figure a and (hall onely take notice that the three parts of the jbody, 
pamely, the head,breaft,andbelly,are in this creature ftrangely cohfusd* 
(o that *tis difficult to determine which is which,as they are alfo in a Crab * 
and indeed, this feems to be nothing elfe, but.an Air-crab, being made 
more light and nimble, proportionable to the mecliMm wherin itrefides* 
and as Air feems to have but one thoufendth part of the body of Water,fo 
does this Spider feem not to be a thoufandth part of the bulk of a ^rab. 
h,: .. y . • _ • _■ 

Obferv. X L V111. Of the hunting Spider \andfever al other Jorts 
* (f Spiders. 

V ,: <; • 

nTHe hunting Spider is a fmall grey Spider, prettily btfpeck’d with 
ur iblack, (pots all over its body, which the Alter oft ope difcovers to be a 
kind of feathers like thofe on Butterflies wings, or the body of the 
white Moth I lately defcrib’d. Its gate is very nimble by fit's, fometimes 
running, and fometimes leaping, like a Graflbopper almoft,then (landing 
ftlU,and fetting it fell on its hinder leggs, it will very nimbly turn its 
body* and look round it (elf every way : It has (ix very confpicuous 
eyes, two looking directly forwards, plac’d juft before * two other, on 
either fide of thofe, looking forward and (ide-ways^and two other about 
the middle of the top at its back or head, which look backwards and 
fide-wards, y thefc feenfd to be the biggeft. The furface of them all was 
very bJackjfphxrical, purely poli(h’d,refle&inga very cleerand diftinft 
{mage of all the ambient objects, fuch as a window,a man’s hand,a white 
Paper, or the like. Some other properties of this Spider, obferv'd by the 
mo(l accomplilh d Mr. Evelyn , in his travels in Italy , are mod empha¬ 
tically fet forth in the Hiftory hereunto annexed, which he was pleas’d 
upon my defire to fend me in writing. 

Of all the forts of Infe&s, there is none has afforded me 
more divertifements then the Venatorcs 0 which arc a fort of Lufi, 
that have their Denns in the rugged wills, and crevices of our 
houfes; a fmall brown and delicately fpotted kind of Spiders, 
whole hinder leggs are longer then the reft. . 

Such I did frequently obferve at *ttome 7 which efpyipg a Fly 
at three or four yards diftance,upon the Balcony (where I flood) 

would 
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would not make dire&ly to her, but craql tinder the Hail v tilf 
being arr iv’d to the Antipodes , it would fteal up, leldom tafting 
its aim ; but if. it chanced to want any thing of being perfe&iy 
oppofite,woold at firft peep, immediatlyflidc down again, till ' \ 

taking.better notice, it would come the next time exactly upon 
the Fly’s back: But, if this hapn’d not to be within a compe- : 
tent leap, then would this lnfett move fo foffly, as the very, 
(hadow of the Gnomon feem’d not to be more imperceptible, ' 
unlefs the Fly mov’d; and then would the Spider move alfo in 
the fame proportion, keeping that juft time with her motion,as 
if the fame Soul had animated both thole .little bodies and \ 
whether it \vere forwards, backwards, or to either fide, without 
at all turning her body, like a well mannag’d Horfe : But; if 
the capricious Fly took wing, and pitch d upon another place 
behind our Huntrefs, then would the Spider whirle its body fo 
nimbly about, as nothing could be imagin'd more fwift;; by 
which means,lhe always kept the head towards her prey,though j 
to appearance, as immovable, as if it had been a Nail driven 
into the Wood, till by that indifccrnable progrefs (being ar¬ 
riv’d within the fphere of her reach) fhemadea fatal leap 
(fwift as Lightning) upon the Fly, catching him in the pole, 
where fhe never quitted hold till her belly was full, arid then 
carried the remainder home. I have beheld them inftru&ing 
their young dries, howto hunt, which ’they would fometimes 
difciplinc for not well obferving ; but, when any of the old 
ones did (as fometimes) mils a leap, they would run out of 
the field, and hide them in their crannies, as afham’d, and 
haply not be fecn abroad for four or five hours after • for fo 
long have I watched the nature of this ftrangc Inlefty the con¬ 
templation of whofe fo wonderfull fagacity and addrefs has 
amaz'd me; nor do I find in any chafe whatfoever, more cun¬ 
ning and Stratagem obferv’d: I have found fome of thele Spi¬ 
ders in my Garden, when the wether (towards the Spring) 

E e is 
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13 very hoc, buc they 'arc nothing fo eager of hunting a$ they 
arc in baff. 

There are multitudes of other forts of Spiders, whofe eyes, ana rtloft 
other parts and properties, are fo exceedingly different both from thofe 
I have deferib d, and from one another, that it would be almoft endlels, 
at leaft too long for my prefent Eflay, to deferibe them,as fome with fix 
eyes, plac’d in quite another order 3 others with eight eyes5 others with 
fewer, and fome with more. They all feem to be creatures of preys and 
to feed on other fmall Infers, but their ways of catching them feem very 
differing: the Shepherd Spider by running on his prey 3 the Hunting Spi¬ 
der by leaping on it,other forts weave Nets, or Cobwebs, whereby they 
enfoare them, Nature having both fitted them with materials and tools, 
and taught them how to work and weave their Nets, and to lie per¬ 
due, and to watch diligently to run on any Fly, as foon as ever en¬ 
tangled. 

Their thread or web feems to be fpun out offonae vifcous kind of 
excrement, lying in their belly, which, though foft when drawn out, is, 
prefently by reafon of its fmalneft, hardned and dried by the ambient 
Air. Examining feveral of which with my Microfcope^ found them to ap¬ 
pear much like white Horf-hair, or fome luch tranfparcnt horny fubftance, 
and to be of very differing magnitudes 3 fome appearing as bigg as a 
Pigg’s brifle, others equal to a Horfs-hair 3 other no bigger then a man’s 
hairs others yet (mailer and finer. I obfervd further, that the radia¬ 
ting chords of the web were much bigger, and fmoother then thofe that 
were woven round, which feem’d finaller,and all over knotted or pearl’d, 
with (mail tranfparcnt Globules, not unlike (mail Cryftal Beads or feed 
Pearls, thin ftrung on a Clew of Silk 3 which, whether they were fo fpun 
by the Spider, or by the adventitious moifture of a fogg (which I have 
obferv a to cover all thefe filaments with fuch Cryftalline Beads) I will 
not now difputc. 

Thefe threads were fome of them fo fmall, that I could very plainly, 
with the Aficrofcije, difeover the fame confecutions of colours as in a 
Trifrte, and they feem’d to proceed from the fame caufewith thofe co¬ 
lours which I have already aeferib’d in thin plated bodies. 

Much refembling a Cobweb, or a confus’d lock of thefe Cylin¬ 
ders, is a certain white fubftance which, aftef afogg, may be obferv’d 
to fly up and down the Air 3 catching feveral of thefe, and examining 
them with my Microfiope , I found them to be much of the fame form, 
looking moftlike to a flake of Worded prepar’d to be fpun, though 
by what means they ihould be generated, or produc’d, is not eafily 
imagined: they were of the lame weight, or very little heavier then the 
Air 3 and ’tis not unlikely, but that thofe great white clouds, that appear 
all the Summer time, may be of the fame iubftance. 

Obferv. 






Obfcrv. X LI X. Of an Ant or Pifmire. 

T His was a creature, more troublelom to be drawn, then any of the 
reft, for I could not, for a good while, think of a way to make it 
futfer its body to ly quiet in a natural po'dure, but whil’d it was alive, 
if its feet were fetter’d in Wax or Glew , it would fo twill and wind*its 
body, that I could not any wayes get a good view of it} and if I killed 
it, its body was lo little, that I did often fpoile thelhape of it, before I 
could throughly view it: for this is the nature of thele minute Bodies, 
that as foon,almoll, as ever their life isdeftroy d, their parts immediate¬ 
ly fhrivel, and tofe their beauty 5 and Ibis it alfo with (mall Plants,asl 
inllanced before, in the defeription of Mofs. And thence alfo is the rea- 
fon of the variations in the beards of wild Oats, and in thofe of Mufk- 
grals feed, that their bodies, being exceeding fmall, thofe fmall variations 
which are made in the furfaces of all bodies, almoll upon every change 
of Air, efpecially if the body be porous,,do here become lenfible, where 
the whole body is fo fmall, that it is almfrd nothing but furface^ for as in 
vegetable lublrances, I fee no great realon to think, that the moillure of 
the Aire(that, fticking to a wreath’d beard, does make it untwiftJlhould 
evaporate, or exhale away, any fader then the moillure of other bodies, 
but rather that the avolation from, or accefs of moillure to, the furfaces 
of bodies being much the fame, thole bodies become moll lenfible of it, 
which have the leall proportion of body to their furfcce. So is it alfo 
with Animal fubllances j the dead body of an Ant, or fuch little creature, 
does almofl indantly Ihrivel and dry, and yourobjeftlhall be tpiite an¬ 
other thing, before you can half delineate it, which proceeds not from the 
extraordinary exhalation, but from the fmall proportion of body and jui¬ 
ces, to the ufual drying of bodies in the Air, Specially if warm. For 
which inconvenience, where I could not otherwile remove it, I thought 
of this expedient. 

I took the creature, I had defign’d to delineate, and put it into a drop 
ofvery well reft i lied lpirit of Wine,this I found would prefently difpatch, 
as it Were, the Animal, and being taken put of it, and lay’d on a paper, 
theljpiritof Wine would immediately flyaway, and leave the Animal 
dry, in its natural podure, or at lead, in a conllitution, that it might eali- 
ly with a pin be plac’d, in what pollure you defired to draw it, and the 
limbs would lb remain, without either moving, or Ihriveling. And thus I 
dealt with this Ant, which I have here delineated, which was one of ma¬ 
ny* of a very large kind, that inhabited under the Roots of a Tree, from 
whence they would lally out in great parties, and make mod grievous 
havock of the Flowers and Fruits, in the ambient Garden, and return 
back again very expertly, by the faifie wayes and paths they went. 

It was more then half thebignelsof an Earwig, of a dark brown, or 
fcddilh colour, with long legs, on the hinder of which it would Hand 
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im.and raife its head as high as it could above the ground, that it might 
Hare the farther about it, juft after the lame manner asl havealfo ob- 
fervd a hunting Spider to do: and putt.ng my finger towards them 
thev haveat firftallnin towardsit,tUl almoft at .t; and then they would 
ftand round about it, at a certain diftance, and fmcll, as it were, and com 
fider whether they ftiould any of them ventufe any farther, till one more 
bold then the reft venturing to climb it,all the reft, if I would have fufler- 
edthem would have immediately foUowed : many fuch otherfeemmg- 
lv rational jAions Ihaveobferv'din this little Vermine with much plea* 
fore which would be too long to be here related; thofe that defire more 
of them may fatisfic their curiofity in Ligetis Hiftory of the Barbadoes. 

Having infoar'd feveral of thefe into a finall Box, I made choice of the 
tallett grown among them, and feparating it from t her eft,I gave it a Gift 
of Brandy, or Spirit of Wine, which after a while e en knock d him down 
dead drunk, fo that he became movelefs, though at firft putting in he 
ftruggled for a pretty while very much, till at laft, certain bubbles iflu- 
ragout of its moutVit ceafed to move* this (becaufe I had before 
found them quickly to recover again, if they were taken out prefently ) 
I differed to lye above an hour in the Spirit 5 and after I had taken it 
out, and put its body and legs into a natural pofture, remained move- 
lefs about an hour j but then , upon a fudden, as if it had been awa* 
ken out of a drunken (lcep, it fuddenly reviv'd and ran away * be¬ 
ing caught, and fervd as before, he for a while continued ftruggling and 
ftriving,till at laft there ifliied feveral bubbles out of its mouth,and then, 
Unmnum anirntm exptrajjet , he remained movelefs for a good while * but 
at length again recovering, it was again redipt, and differed to lye tome 
hours in the Spirit $ notwithftanding which, after it had layen dry 
feme three or four hours, it again recovered life and motion: Which 
kind of Experiments, if profecutcd, which they highly deferve, feem 
to me of no inconsiderable ufe towards the invention of the Latent 
Scheme, (as the Noble VemUm calls it) or the hidden, unknown Texture 

of Bodies. r , 

Of what Figure this Creature appear’d through the Microjcope , the 

32. Scheme (though notfo carefully graven as it ought ) will repre- 
fent to the eye, namely , That it had a large head A A, atthe uppef 
end of which were two protuberant eyes, pearl d like thofe of a Fty, 
but (mailer BB $ out of theNofe,or foremoftpart, iffued two horns CC, 
of a Chape fufficiently differing from thofe of a blew Fly, thow^mdeecl 
they feem to be both the fame kind of Organ, and to ferve for a kind 
of fmelling , beyond thefe were two indented Jaws D D, which ik ex¬ 
pend Gde-wayes, and was able to gape them alunder very wide j am* 
the ends of them being armed with teeth, which meeting went hetwceif 
each other, it was able to grafp and hold a heavy body , three or four 
timer the bulk and weight of its own body; It had only fix legs, lhap d 
like thofe of a Fly, which, as lfhewed before, is an Argument that it is 
winged Infeit, *nd though I could npt perceive any fignof them mil 
middle part of its body ( which feemd to confift of three joints or p 
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ccs E F G, out of which fprung two legs, yet ‘tis known that there are- 
of them that have long wines, and fty up and down jnthe air. 

The third and laft part o? its body 1 11 was big^rand larger them 
the other two, unto which it was joyndby a very finallmiddle, ahd 
had a kind of loofefhell, or another diftinft part of its bodyH, which: 
feem’dto be interpos d, and to keep the thorax and hclly from touch*. 

• i ' . T T I . • ' 

mg. 5 - 

The whole body was cas’d over with a very ftrong armour; and the 
belly III was covered likevvife with multitudes of Snail white-flrining^ 
brilles} the legs, horns, head, and middle par ts of its b ody Were bdhik 
with hairs alfo, but fmallcr and darker. w . > 
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Obfcrv. L. Of the wandring Mite. 

] N September and October^ i 66 l- 1 obferv’d in O^/inv/feveralof thefe 
little pretty Creatures to wander to and fro,and often to travel over 
the plains of my Window. And in September and October. 1663. I ob* 
lerv’d likewile fcveral of thefe very lame Creatures traverfing a window 
at Loudon , and looking without the window upon the lubjacent wall, l 
found whole flocks of the fame kind running to and fro among the fmall 
groves and thickets of green mofe, and upon the curioudy fpreading ve* 
getable blew or yellow mote, which is a kind of a Mufhromeor Jews- 
ear. 

Thefe Creatures to the naked eye leemedto be a kind of black Mite, 
but much nimbler and ftronger then the ordinary Checfe-Mites* but 
examining them in a Murofcope , I found them to be a very fine crufied 
or (hell’d Infeft, much like that reprelented in the firft Figure of the 
three and thirtieth Scheme, with a protuberant oval fhcll A, indented 
or pitted with an abundance of fmall pits, all covered over with little 
white brilles, whofe points all direfted backwards. 

It had eight legs, each of them provided with a very fliarptallon, or 
claw at the end, which this little Animal, in its going, faltned into the 
pores of the body over which it went. Each of thefe legs werebeftuck 
in every joyntof them with multitudes of fmall hairs, or ( if we rer 
lpe& the proportion they bore to the bignefs of the leg ) turnpikes, all 
pointing towards the claws. 

The Thorax jot middle parts of the body of this Creature, was exceed¬ 
ing fmall, in refpeft both of the head and belly , it being nothing but 
that part which was covered by the two (hells BB, though it feem’d to 
grow thicker underneath: And indeed, if we confider the great 
variety Nature ufes in proportioning the three parts of the body, 
the Head) Thorax , and Belly ) we fhall not wonder at the fitiall pro¬ 
portion of this Thorax , nor at the vafter bulk of the belly, for could 
we exa&ly anatomife this little Creature, and obferve the particular de¬ 
signs of each part, we fhould doubtlels, as we do in all her more ma¬ 
nageable 
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pageable and tradable fabricks , find much more reafon to admire the 
excellency of her contrivance and workmanlhip, then to wonder, it was , r 
not made otherwife. 

Thchead of this little InfeCfc was ihap'd fomewhat like a Mite’s, that 
is,it had a long fnout, in the manner of a Hogs, with a knobbed ridge 
running along the middle of it, which was beftuck on either fide with 
tnany mail brides, all pointing forward, and two very large pikes or 
horns, which rofe from the top of the head, juft over each eye, and 
pointed forward alfo. It had two pretty large black eyes on either fide 
of the head EE, from one of which I could lee a very bright reflection 
of the window, which made me ghefe, that the Cornea of it was finooth, 
like thole of bigger InfeCts. Its motion was pretty quick and ftrong, 
it being able very eafily to tumble a ftone or clod four times as big as its 
whole Dody. 

At the lame time and place, and divers times fince, I have oblerved 
with my Microfiope , another little InfeCt, which, though I have not an¬ 
nexed the picture of, may be worth noting, for its exceeding nimblenefs 
as well as fmalnels 3 it was as fmall as a Mite, with a body deep and 
ridged, alraoft like a Flea 3 it had eight blood-red legs, not very long, 
but llender 3 and two horns or feelers before. Itsmotion was fo exceed¬ 
ing quick, that I have often loft fight of one I have oblerved with my 
naked eye 3 and though, when it was not frighted, I was able to follow 
the motions of lome with my A/icrofcope 3 yet if it were never folittl^ 
Harried, it pofted away with liich Ipeed, and turn’d and winded it lelf 
fb quick, that I Ihould prefently lofe fight of it. 

When I firft oblerv’d the former of thefe InfeCts, or Mites, I began to 
conjecture, that certainly I had found out the vagabond Parents of thole 
Mites we find in Cheefes, Meal, Corn, Seeds, mufty Barrels, mufty Lea¬ 
ther, &c. thefe little Creatures, wandring to and fro every whither, 
might perhaps, as they were invited hither and thither by the mufty 
(teams of feveral purrifying bodies, make their invafions upon thole new 
aud pleafing territories , and there fpending the remainder of their life, 
which might be perhaps a day, or thereabouts, in very plentiful and rio¬ 
tous living, might leave their off-fpring behind them, which by the 
change of the foil and Country they now inhabite, might be quite al¬ 
ter’d from the hew of their primogenitors , and, like Mores tranflated into 
Northern European Climates, after a little time, change both their skin 
and lhape. And this feems yet more probable in thefe InfeCts, becaufe 
that the foil or body they inhabit, feems to be almoft half their parent, 
for i^ not only hatches and brings thofe little eggs, or feminal principles, 
to perfeftion, !>ut feems to augment and nourifb them alfo before they 
aie hatch d or lhaped 3 for it is obvious enough to be obferv’d, that the ; 
eggs of many other Infefrs, and particularly of Mites, are increas'd ill 
bulk after they are laid out of the bodies of the Infers, and plump'd 
fometimes into many times their former bignefs, fo that the bodies they 
are laid in being, as it were, half their mothers, we fliall not wonder that | 
it (hould have fuch an aCtive power to change their forms. We find by ; 
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relations how much the Negro Women do befraeer the of-fpring of the 
Spaniard^ bringing forth neither white-Ikinn’d nor black, but tawny 
hided Mulattos. 

Now, though I propound this as probable, I have not yet been (o far? 
certify d by Obfervations as to conclude any thing, either pofirively or 
negatively,concerning it. Perhaps,fame more lucky diligence may pleafe 
the curious Inquirer with the difcoveiy of this,to be ^ truth,wbfch 1 now 
conje&ure, ana may thereby give him a fatisfaftory account of thecaufo 
of thofe crcatuies,whofc original feemsyet foobfeure, and may give him 
caufc to believe,that many other animate beings, that (eem alfo to be the? 
mere product of putrifa&ion, may be innobled with a Pedigree os anci¬ 
ent as the firft creation, and fair exceed the greateft beings in their mV} 
merous Genealogies. But on the other fide, if it (hould be found that; 
theie,or any other animate body,have no immediate fimilar Parent^ have 
in another place let down a conjectural FJjpotheJis whereby thole Fhe* 
no men a may likely enough be folv’d, wherein the infinite wifdom and 
providence of the Creator is no left rare and wonderful!. , 



• i 



Older v. L I, Of the Crab-likc InfcEL 


Eading one day in Scptemb. I chanced to obferve a very final creature 

creep over the Book I was reading,very ilovvly, ha ving a Alicrofcope 
by me,I obferv’d it to be a creature ofa very unufual fbrm,and that not 
lefs notable 5 fuch as is dclcrib’d in the lccond Figure of the 33. Scheme. It 
was about the bignefsofa large Mite,'or foraewhat longer,it had ten kgs, 
eight of which, A A A A, were topt with very (harp cla ws, and were thofe 
upon which he walk’d, leaning Ihapd much like thofe of a Crab, which 
in many other things alfo this little creature relembkd $ for the tv/9 
other daws,B B, which were the formoft ofall the ten,and kern'd to grow 
out of his head,like the horns of orher Animals,were exa&ly form’d in the 
manner of Crabs or Lobfters claws*, for they were Ihapd and jointed 
much like thofe reprefenedin the Scheme 2nd the ends of them were fur? 
nilb‘d With a pair ofclaws or pincers,C C,which this jittle animal did open 
and fhutat pieafure: It feem’d to make ufe of thofe two horns or claw# 
both for feelersand holders 3 for in its motion it carried thefe aloft ex* 
tended before, moving them to and fro, juft as a man blindfolded 
would do his hands when he is fearful! of running againft a wall, and if I 
put a hair to it, it would readily take hold of it with thefe claws, 
and deem to hold it Bill. Now, though thefe horns feem’d to ferve him 
for twoufes,namely,for feeling and holding $ yet he lean d neither blind, 
having two finall black fpots, D D, which by the make of them, and the 
bright reflexion from them feem'd to be his eyes, nor did it want other 
hands, having another pair of claws, E E, very nee r plac’d to its mouth, 
and feem’d adjoining to it. 

The whole body was cafcd over w^th »rmcur-lbelj$ ? as is uluall in all 

thofe 
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thofe kinds of crufiaceous creatures, efpecially about their bellies, and 
feem’d of three kinds $ the head F feem’d cover’d with a kind of fcaly 
{hell, the thorax with two fmopth (hells, or Rings, G G, and the belly 
widl eight knobb’d ones. I could not certainly find whether it had under 
thefe laft (hells any wings, but I fufped the contrary 5 for I have riot found 
any wing'd Infeft with eight leggs,twoof thofe leggs being always con¬ 
verted into wings, and, for the moft part, thofe that have but fix, have 
wings. 

This creature, though I could never meet with more then one of 
them, and fo could not make fo many examinations of it as otherwife I 
would,IdM notwithftanding,by reafon of the great curiofity that appear'd 
to me in its (hape,delineate it, to (hew that,in all likelihood, Nature had 
crouded together into this very minute Infett, as many, and as excellent 
contrivances, as into the body of a very large Crab, which exceeds it in 
bulk,perhaps,feme Millions of times} for as to all the apparent parts,there 
is a greater rather then a lefs multiplicity of parts,each legg has as many 
parts, and as many joints as a Crabs, nay.and as many hairs or brides^ and 
the like may be in all the other vifible parts} and ’tis very likely,that the 
internal curiofities are not lefs excellent: It being a general rule in Na* 
ture s proceedings, that where (he begins to difolay any excellency, if 
thefubjeft be further fearch’d into, it will manifeft, that there is not left 
curiofity \n thofe parts which our (ingle eye cannot reach, then in thofe 
which are more obvious. 


Obfcrv. H I. Of the /mail Silver-colour d Book-worm. 

A S among greater Animals there are many that are fcaled, both for 
ornament and defence, (o are there not wanting fuch al(o among the 
letter bodies of Infe&s, whereof this little creature gives us an Inftance. 

It is a (mail White Silver-fhining Worm or Moth,which I found much con- 
verfant among Books and Papers, and is fuppos’d to be that which cor¬ 
rodes and eats holes through the leaves and covers y it appears to the 
naked eye, afmall glittering Pearl-colour’d Moth,which upon thejremor- 
ing of Books and Papers in the Summer, is often bbferv'd very nimbly to , 
feud, and pack away to (bme lurking cranney, where it may the better 
proteft it felffrom any appearing dangers. Its head appears bigg and 
blunt, and its body tapers from it towads the tail, (mailer and fmaller,be- 
ing (hap’d almott like a Carret. 

This the Microfeopicalappearance will more plairlly manifett,whichex- 
hibits,inthe third Figure of the Scheme, a conical body, divided into 
fourteen feveral partitions,being the appearance of (b many feveral (hels, 
or (hields that cover the whole body, every of thefe (hells are again co- J 
ver’d or tiled over with a'multitude of thm tranlparent feales, which, 
from the multiplicity of their refle&ing (urfaces,make the whole Animal 
appear of a perfect Pearl-colour. y 

Which |i 
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Whichjby the way,may hint us the reafon of that lo much admired ap- 1 
pearanee of thofe fo highly efieem'd bodies, as alio of the like in mother 
of Pearl-(bells,and in multitudes of other Ihelly Sea-fobftances $ for they 
each of them confining of an infinite number of very thin fhells or la¬ 
minated orbiculations, caule fuch multitudes ofrefledions, that the com- 
pofitions of them together with the reflections of others that are lo thin 
as to afford colours (of which I clfewhere give the reafon) gives a ve¬ 
ry pleafant reflexion of light. And that this is the true caule,leems likely, 
firfi, becaule all thofe lo appearing bodies are compounded of multitudes 
of plated fubfiances. And next that,by ordering any trafparent fubfiance 
after this manner,the like rhtnomena may be produc'd $ this will be made 
very obvious by the blowing of Glafs into exceeding thin fhells, and 
then breaking them into feales,which any lamp-worker will prelently do$ 
for a goodquantity of thefe (calcs,laid in a heap together,have much the 
lame relemblance of Pearls. Another way, not lefs infiruftive and plea- 
lant, is a way which I have fevcral times done, which is by working and 
tolling,as ’twere, a parcel of pure cryftalline glafs whilft it is kept glowing 
hot in the blown flame of a Lamp, fpr,by that means,that purely tranfpa- 
rent body will be lo divided into an infinite number of plates, or fniall 
firings, with interpos’d aerial plates and fibres, that from the multiplicity 
of the reflections from each of thole internal furfaces, it may be drawn 
out into curious Pearl-like or Silver wire, which though final!, will yet 
be opacousy thefamething I have done: with a composition of red Colo¬ 
phon and Turpentine, and a little Bee’s Wax, and may be done likewife 
with Birdlime, and fuch like glutinous and tranfparcnx bodies; But tore- 
turn to our delcription. 

The (mail blunt head of this InfeCt was furnilh’d on either fide of it 
with a clufter of eyes, each of which feem’d to contain but a very few, in 
companion of what I had oblerv’d thecluftersof other InfeCts to abound 
with, each of theleclufters were befet with a row of fmall brifles, much 
like the cilia or hairs on the eye-lids, and, perhaps, they ferv’d for the 
lame purpole. It had two long hprns before, which were (freight, and 
tapering towards the top, curioully ring’d or knobb’d, and brified much 
like theMarlh Weed, call’d Horfe-tail, or Cats-tail, having at each knot 
a fring'd Girdle,as I may lo call it, of (mailer hairs, and fevcral bigger and 
larger brillcs,here and there difpers’d among them: befides theic, it had 
two l^Softerborns, or feelers, which were knotted and fring’d, jufi as the 
former, but waited brilles, and were blunt at the ends $ the hinder part 
of the creature was terminated with three tails, in every particular re- 
fembling the two longer horns that grew out of the head: The ieggs of 
it were foal'd and hair'd much like the refi, but are notexprefi’d in this 
figure, the Moth being intangled all in Glew, and fo the leggs of this 
appear'd not through the Glafs which looked perpendicularly upon 
the back. Y 

This Animal probablyTeeds upon the Paper and covers of Books, and 
. perforates in them leveral fmall round holes, finding, perhaps, a conve¬ 
nient nourilhment in thofe hulks of Hemp and Flax, >vhich have pafs'd 
■4 F f through 
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through fo many fcourings, wa(hings,clreffingi and dryings, as the parts 
of old Paper muft neceftarily have fuffer'd^ the digeftive faculty, it feems, 
of thefc little creatures being able yet further to work upon thofe ftub- 
born parts, and reduce them into another form. 

And indeed, when Iconfider what a heap of Saw-duft or chips this 
little creature (which is one of the teeth of Time) conveys into its in* 
trals. i cannot chufe but remember and admire the excellent contrivance 
of Nature, in placing in Animals fuch a fire, as is continually nouri(hed and 
fupply’d by the materials convey'd into the ftomach, and fomentedby the 
bellows of the lungs -•> and in fo contriving the moft admirable fabrick of 
Animals, as to make the very fpending and wafting of that fire, to be 
inftrumental to the procuring and colletting more materials to augment 
and cherifh it felf, which indeed feems to be the principal end of all the 
contrivances obfervable in bruit Animals. 


Obferv. LIII. Of a Flea. 

T He ftrength and beauty of this fmall creature, had it no other rela¬ 
tion at all to man, would dclerve a defeription. 

For its ftrength, the Alurojcope is able to make no gretter difeoveriej 
of it then the naked eye, but onely the curious contrivance of its leggs 
and joints, for the exerting that ftrength,is very plainly manifefted, fuch 
as no other creature, I have yet obferv'd, has any thing like it 5 for rh<? 
joints of it are fo adapted,that he can,as ’twerc,foid them fhort one with¬ 
in anothcr.and foddenly ftrctch,or fpring them out to their whole length, 
that is, of the fore-Teggs, the part A, of the 34. Scheme , lies within B, 
and B within C, parallel to, or fide by fide each other 3 but the party 
of the two next, lie quite contrary, that is, D without E, and E with¬ 
out F, but parallel alfo * but the parts of the hinder leggs, G, H and 1^ 
bend one within another, like the parts of a double jointed Ruler, olr 
like the foot, legg and thigh of a man *, thefe fix leggs he ditches up ah 
Together, and when he leaps, fprings them all out, and thereby exerts 
his whole ftrength at once, ’ I 

But, as for the beauty of it, the Aficrofcepe minifcfts it to be all ovt 
adorn'd with a curiouily polifh’d fuitof fible Armour, neatly joints 
andbefet with multitudes of (harp pin ns, fhap’d almoft like Porcupine’s 
Quills, or bright conical Steel-bodkins $ the head is on cither fide beat! 
tify'd with a quick and round black eye K, behind each of which aW 
appears a final! cavity, L, in which he feems to move to and fro a co 
tain thin film befet'with many fmall tranfoarem hairs,which probably may 
be his ears j in the forepart of his head, between the two fore-leggs, h«t 
has two fmall long jointed feelers, or rather finellcrs, M M, which have 
four joints,and are hairy, like thofe of (everal other creatures, between 
thefe, it has a fmall pr*bofck 3 or pr»be 3 N N O, that iceras to confift of k 
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tube N N, and a tongue or fucker O, which I have perceiv’d him to flip 
in and out. Befidcs thefe, it has alfo two chaps or biters P P, which arc 
fbmewhat like thofe of an Ant, but I Could not perceive them tooth’d } 
thefe were fhap'd very like the blades of a pair of round top’d Scizers, 
and w£re opened and lhu$ juft after the fame manner 5 with thele Inftru- 
tnents does this little bufie Creature bite and pierce the fkin. and fuck 
out the blood of an Animal,leaving the fkin inflamed with a fmall round 
redlpot. Thefe parts are very difficult to be difeovered, becaufe, for 
the moft part, they lye covered between the fore-legs. 1 here are many 
other particulars, which, being more obvious, and affording no great 
matter of information, I lhallpals by, and refer the Reader to the Fi¬ 
gure. 


Obferv. LI V. Of a Loufe . 


T His is a Creature fo officious, that ’twill be known to every one at 
one time or other, fo bufie, and fo impudent, that it will be intru¬ 
ding it felf in every ones company, andfo proud and afpiring withall, 
that it fears not to trample on thebeft, and affotfts nothing fb much as a 
Crown} feeds and lives very high, and that makes it fofaucy, as to pull 
any one by the ears that comes in its way, and will never be quiet till it 
has drawn blood: it is troubled at nothing fo much as at a man that 
fcratches his head, as knowing that man is plotting and contriving fbme 
mifehief againft it, and that makes it oftentime fculk into fome meaner 
and lower place, and run behind a mans back, though it go very much 
againft the hair} which ill conditionsof it having made itbetter known 
then trufted, would exempt me from making any further defeription of 
it, did not my faithful Mercury , my Microfc^pe > bring me other infor¬ 
mation of it. For this has difeovered to me, by means of a very bright 
light caft on it, that it is a Creature of a Very odd fhape } it has a head 
fhap’d like that expreft in 35. Scheme marked with A, which feenrisal- 
moft Conical, but is a little flatted on the upper and under fidcs, at the 
biggeft part of which, on either fide behind the head ( as it were, be* 1 
ing the place where other Creatures ears ftand) are placed its two black 
fhming goggle eyes BB, looking backwards, and fenced round with fo* 
veral Snail cilia or hairs that incompafs it,fo that it feem's this Creature 
has no very good forefight: It does not feem to have any eye-lids, anil 
therefore perhaps its eyes were fb placed, that it might the better cleanly 
them with its fore-legs 3 and perhaps this may be the reafon, why they 
fb much avoid and run from the light behind them, for being made to 
live in the fhady and dark recefles of the hair, and thence probably their 
eye having a great aperture, the open and clear light, efpecially that 
of the Sun, muft needs very much offend them} to fecure thefe eyes 
from receiving any injury from the hairs through which it pafles, it has 
v F f 2 two 
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two horns that grow before it, in ihe place where one would have 
thought the eyes fhould be 5 each of thefe CC hath four joynts, which 
are fringed, as ’twerc, with fmall brifles, from which to the tip of its 
fnout D, rhe head kems very round and tapering, ending in a very 
{harp nole D, which feems to have a fmall hide, and to be the paflage 
through which he fucks the blood. Now whereas if it be plac a on its 
back, with its belly upwards, as it is in the 3 5. Scheme , it kerns in feve- 
ral Portions to have a rekmblance of chaps, or jaws, as is reprefented 
in the Figure by EE,' yet in other poftures thofe dark ftrokes dilappear j 
and having kept feveral of them in a box for two or three dayes, fo that 
for all that time they had nothing to feed on, 1 found, upon letting one 
creep on my hand, that it immediately fell to fucking, and did neither 
feem to thruft: its nofe very deep into the fkin, nor to open any kind of 
mouth, but I could plainly perceive a fmall current of blood, which 
came direftly from its fn jut, and paft into its belly 5 and about A there 
feem’d a contrivance, kmewhat refembling a Pump, pair of Bellows, or 
Heart, for by a very fwift (yfiole and diajtole the blood feem’d drawn 
. from the nofe, and forced into the body. It did, not kern at all,though 
I viewed it a good while as it was fucking, to thruft more of its nofe in¬ 
to the fkin then the very fnout D, nor did it caufe the leaft difcernable 
pain, and yet the blood feem’d to run through its head very quick and 
freely, fo that it feems there is no part of the fkin but the blood is di¬ 
spers’d into, nay, even into the cutkula s, for had it thruft its whole nofe 
in front D to CC, it would not have amounted to the fuppofcd thick - 
nefs of that tegument^ the length of the nofe being not more then a three 
hundredth part of an inch. It has fix legs, covered with a very tranfpa¬ 
rent fliell, and jovnted exa&ly like a Crab’s, or Lobfter’s 5 each leg is 
divided into fix ports by thefe joynts, and thofe have here and there 
feveral fmall hairs 5 and at the eud of each leg it has two claws, very 
properly adapted for its peculiar ufe, being ^hereby inabled to walk 
very fecurely both on the fkin and hair} and indeed this contrivance of 
the feet is very curious, and could not be made more commodioufjy pn d 
compendioufly, for performing both thefe requiftte motions, of walking 
j and climbing up the hair of a mans head, then it is: for, by having the 
lefler claw (TJ fet fo muchfhort of the bigger (b) when it walks on 
the fkin the fhorter touches not, and then the feet are the fame widh 
thofc of a Mite, and feveral other fmall Infc&s, but by mean? of the 
fmall joynts of the longer claw it can bend it round, apdfb with both 
claws take hold of a hair, in the manner repreiented in the Figure*; the 
Jong tranfparent Cylinder F fF, being a Man’s ltfbr.h<dd by it,, ; 

The Thorax feem'd cas’d with another kind of fubftanee then the beb 
ly, namely, with a thin tranfparent horny fubftance, which'uponithe 
faffing of the Creature did not grow flaccid 5 through this I could plain- 
ly fee the blood, fuck’d frpm my hand, .to be varioufly diftribut'ed,: and 
movd to and fio* and about G there feem’d a pretty big white fab- * 
ltance, which feem’d to be moved within ns tboraxH befide&>therfcap«» 
pear d very many fmaU milk-white veflcle, wlikh croft pvef the breaft 

x . * \ between >■; 
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between the legs, out of which, on either fide, were many fmall bran¬ 
chings, tliele (cem'd to be the duns and arteries,for that which is analogus 
toblood in all Infcfts is milk-white. 

The belly is covered with a ti anfparent fubdance likcwile, but more 
rdembling a lkin then a IhelJ, for ris grain’d all over the belly juft like * 
the skin in the palms ot a man’s hand, and when the belly is empty,grows 
very flaccid and wrinkled; at the upper end of this is placed the fro- 
much H H,and perhaps alio the white fpot 11 may be the liver or pancreas > 
which by the penjialtuk motion of the guts, is a little mov’d to and fro, 
not with ajjjiole and d/afhle, but rather with a thronging or judling 
motion. Viewing one of thefe Creatures, a tier it had failed two dayes, 
all the hinder part was lank and flaccid , and the white fpot I I hardly 
mov'd, mod of the white bra nchings dilapp e ar'd , and mod ado of the 
rtdnels or fucked blood in the guts, the •perij]altu\ motion of which 
was fcarce difceiliable; but upon the differing it to’fuck , it prefently 
till’d the fkin of the bel I \, and of (helix fcolopd embofments on either 
fide, •'is lull as it could be ftuft; the llomach and guts were as full as 
they could hold; the pcrtjl tiling morion of the gut grew quick,and the 
judling motion of 11 accordingly; multitudes of milk-white veflels 
feeni'd quickly filled, and turgid, which were perhaps the veins and ar- 
terics^and the Creature was fo greedy, that though it cO v uld not contain 
more, yet it Continued fucking as faff as ever, and as fad emptying It felf 
behind: the digeftion of this Creature mud needs be very quick, for 
though I perceiv'd the blood thicker and blacker when flick d, yet, 
when in the guts, it was of a very lovely ruby colour, and thar part of 
it, which was digeded into the veins, famed white; whence it appears, 
that a further digedionof blood may make it milk, at lead of a refem- 
bling colour: What iselfeobfervable in the figure of this Creature, may 
be feCn by the 3 5. Scheme. ’ 


Obferv. LV. Of Mites- 

"s * 

I He lead of Reptiles I have hjthertomet with, is a Mite, a Creature 
whereof there are fome fo very fmall, that the fliarped fight, un- 
L j d withGlafies, isnotabletpdilcern them, though, being white of 
tjhemfelves, they move on a black and fmooth furfaca; and the Eggs, 
out of which thefc Creatures feem to be hatch’d, are yet fmaller, thofn 
being ufually not above a four of five hundredth part of a well grown 
Mite, and thofe well grown Mites not much above one hundredth 
of an inch in thickncfs; fo that according to this reckoning there may be 
no left then a million of well grown Mites contain'd in a cupick inch, and 
five hundred times as many Eggs. 

Notwithdanding which minutened* agood Aficrofcopt difeoversthofc 
fmall movable fpecks to be very prettily fhap’d Infe&s, each of them fur-; 
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nifh’d with eight Well lhapd and proportion’d legs., which are each o|| 
them joynted or bendable in eight lcveral places, or joynts, each of 
which is covered, for the moft part, with a very tranlparent (hell, and 
the lower end of the (hell of each joynt is fringed with lcveral finall y 
hairs 5 the contrivance of the joynts leems the very lame with that of 
Crabs and Lobfters legs, and like thofealfo, they are each of theijl ter¬ 
minated with a very marp claw or point 5 fourofthefc legs are lopla¬ 
ced, that they feem to draw forwards, the other four are placed in a! 
quite contrary polition , thereby to keep the body backwards when 
there is occa lion. 

The body, as in other larger Infers , confifts of three regions or 
parts i the hinder or belly A, leems covered with one intire Ihell, the 
middle, or cheft, leems divided into two (hells B C. which running one 
within the other, the Mite is able to fhrink in and thruft out as it finds 
occafion, as it can alfo the fnout D. The whole body is pretty tranfpa- 
renr, fo that being look'd on againft the light, divers motions within its 
body may be perceived $ as alfo all the parts are much more plainly de- 
iineable, then in other poftures, to the light. The (hell, efpccially that 
which covers the back, is curioufly polifht, fo that’tiseafietofee, as in a 
convex' Looking-glals, or foliated Glafs-ball, the picture of all theob-, 
jefts round about j up and down, infeveral parts of its body, it has fe- 
veral fmalllong white hairs growing out of its (hell, which are often 
longer then the whole body, and are reprefented too ftiort in the firft 
and fecond Figures 5 they leem all pretty ftraight and plyable, lave only- 
two upon the fore-part of its body, which leem to be the horns, as may 
be leen in the Figures 5 the firft whereof is a profpeft of a fmaller fort of 
Mites ( which are ufually more plump ) as it was pajjant to and fro j the 
fecond is the profpect of one fixt on its tail ( by means of a little mouth- 
glew rub*d on the ob jc& plate) exhibiting the manner of the growing of 
the legs, together with their feveral joynts. 

This Creature is very much diversify'd in lhape, colour, and divers 
other properties, according to the nature of thefubftancc out of which 
It leems to be ihgendred and nourilhed,being in one fubftance more long, 
in another more round, in fome more hairy, in others more (Smooth, in 
this nimble, in that flow, here pale and whiter, there browner, blacker, | 
more tranfparenr^ I have obferved it to be refident almofton all 
kinds of fobftances that are mouldy, or putrifying, and have fcen it very 
nimbly melhing through the thickets of mould, and fometime^to lye 
• dormant underneath them 3 and ’tis not unlikely, but that it may feed on 
that vegetating fubftance , Jpontaneous Vegetables feeming a food proper 
enough for Spontaneous Animals, 

But whether indeed this Creature, or any other, be fuch or not, I can¬ 
not pofitively, from any Experiment, or Obfervation, I have yet made, 
determine. But,as I formerly hinted, it feems probable, that fome Jtin 4 
of wandring Mite may fow, as 'twere, the.firft feeds, or. lay the firft eggs, 
i» thole places, which Nature has inftru&ed them to know convenient 
for the hatching and noutilhing their young 5 and though perhaps the: 
0 prime 
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prime Parent might be of a fliape very differing from what the off- 
fpring, after a little while, by rcafon of the fubftance they feed on, or 
the Region (as ’twere ) they inhabited yet perhaps even one of thefe 
alter’d progeny, wandering again from its native and lighting on by 
chance the lame place from whence its prime Parent came, and there fet¬ 
tling , and planting, may produce a generation of Mites of the feme 
fbapes and properties with the firft wand ring Mire: And from feme filch 
accidents as thefe, I am very apt to think, themoft fertsof Animals, ge- 
nerally accounted fp out mucous , have their origination , and all thofe va¬ 
rious forts of Mites, that are to be met with up and down in divers pu* 
trifying fubftances, may perhaps be all of the fame kind, and have fprung 
frpmone and the feme fort of Mites at the firft. 


Obfcrv. L VI. Of a fmil Creature hatch'd on a Vine* 

T Here is, almoft all the Spring and Summer time, a certain finally 
round, white Cobweb, as ’twere, about the bignefsof a Pea,which 
fticks very clofe and faft to the frocks of Vines nayl’d againft a warm 
wall: being attentively viewcd,they feem cover’d, upon the upper fide 
bf them, with a fmall husk, notunlike the fcale, or (hell of a Wood- 
loufe, or Hog-loufe, a fmall Infe& ufually found about rotten wood, 
which upon touching prcfently rouls it fclf into the form of a pepper¬ 
corn : Separating feveral of thefe from the frock, I found them, with 
my Mierofcope , to confift of a (hell, which now feemed more likely to be 
thehufkof one of thefe Infe&s : And the fur feem’d a kind of cobweb, 
confifring of abundance of fmall filaments, or (leaves of cobwebs. In 
the midfr of this, if they were not hatch’d,and run away before, theaime 
of which hatching was ufually about the latter end of June, or begin¬ 
ning of July , I have often found abundance of fmall brown Eggs, fiich 
as A and B in the fecond Figure of the 3,6. Scheme , much about thebigr 
nefi of Mites Eggs, and at other times, multitudes of fmall Infefrs, fha- 
ped exaftly like that in the third Figure marked with X. Its head large, 
almofr half the bignefs of its body, which is ufual in the feetus of moft 
Creatures. It haa two fmall black eyes a a } and two fmall long joynted 
and brifled horns h h. The hinder part of its body feem’d to confift of 
nine feales, and the laft ended in a forked tayl, much like that of a Cu¬ 
rio, or Wood-loufe, out of which grew two long hairs 3 they ran to 
and fro very fwiftly, and were much of the bigncSs of a common Mite, 
- but feme of them lefs: The longeft of them feem’d not the hundredth 

J >art of an inch, and the Eggs ufiialjy not above half as much. They 
eemed to have fix legs, which were not vifible in this I have here deline¬ 
ated, by rcafon they were drawn under its body, j 
If thefe Minute creatures were Wood-lice^ as indeed from their own fhape 
and frame, the fkin,or fbell,that grows on them,one may with great pro- 
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bability ghefs) it;affords us an Inftance, whereof perhaps there are not 
many like in Nature,and that is,of the prodigious increafeof thefe Crea¬ 
tures,after they are hatch’d and run about dor a common Wood-loufe,of 
about half an inch long, is no lefs then a hundred and twenty five thou¬ 
sand times bigger then one of thefe, which though indeed it fcems very 
ftrange, yet I have obferved the young ones of fome Spiders have almoft 
kept the fame proportion to their Dam. 

This, methinks, if it be fo, does in the next place hint a (&*ry,which 
may perhaps deferve a little further examination : And that is,Whether 
there be not many of thofe minute Creatures,fuchas Mites, and the like,; 
which, though they are commonly thought of otherwife. are only the 
pul/f, or young ones, oT much bigger Infers, and not die generating, 
or parent InfeS, that has layd thofe Eggs} for having many timesob- 
ferv'd thofe Eggs, whkrh ulually are found in great abundance where 
Mites are found , it feems fomething ftrange, that fo fmall an Animal 
’ fliould have an Egg lb big in proportion to its body. Though on the 
other fide, I muft confels, that haying kept divers of thofe Mites inclofed 
in a box for a good while, I did no^nnd them very much augmented be¬ 
yond their ufual bignefs. 

What the husk and cobweb of this little white fubftance fliould be, I 
cannot imagine, unlefs it be, that the old one, when impregnated with 
Eggs, (liquid there flay, and fix it felf on the Vine, and aye, and all the 
body by degrees fliould rot, fa ve only the husk, and the Eggs in the bo¬ 
dy : And the heat, or fire, as it were, of the approaching Sun-beams 
fliould vivifie thofe Reli&s of the corrupted Parent, and out of the 
allies, as ’twere, ( as it is fabled of the Thwnix ) fihould raifea new off- 
fpring for the perpetuation of the Jpecies. Nor will the cobweb, as it 
were, in which thele Eggs are inclos’d, make much againft this Conje¬ 
cture j for we may, by thofe cobwebs that are carried up and down the 
Air after a Fog (which with my Microfcopc I have difeovered to be made 
up of an infinite company of final 1 filaments or threads) learn, that 
fuch a texture of body may be otherwife made then by the (pinning of 
a Worm. 


Obferv. L V11. Of the pels in Vinegar. 

a thefe (mall Eels, which are to be found in divers (brts of Vine¬ 
gar, I have little to add beiides their Picture, which you may 
find drawn in the third Figure of the 25 .Scheme: That is, they were 
fbaped much like an Eel, (ave only that their nofeA, ( which was a lit¬ 
tle more opacous then the reft of their body ) was a little (harper, and 
longer, in proportion to their body, and the wrigling motion of their 
bodyfeem’d to be onely upwards and downwards, whereas that of 
Eels is onely fide wayes: They teem’d to have a more opacous part 

about 
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about 6, which might, perhnps 9 bc their Gills $ it lecfriingalways the fadne 
proportionate diftant from their nole, from which, to the tip of tlieif 
* taii,C, their body leem’d to taper* 

Taking feveral of thefe out of their Pond of Vinegar, by the net of a 
finall piece of filtring Paper, and laying them on a black ftnooth Glaft 
plate, I found that they could wriggle and winde their body, as much 
almofc as a Snake, which made me doubt, whether they were a kind of 
£ii or Lfcech. 

I (hall add no other obfervations made on this minute Animal, being 
prevented herein by many excellent ones already publilh’d by the inge¬ 
nious, Doftor r«tver< among his Micrefcopical Obfervations, lave onely 
that a quantity of Vinegar rc pleat with them being included in afmall 
Viol, and ftop d very dole from the ambient air, all the included Worm* 
in a very fliort time died, as if they had beeh frilled. 

And that their motion feems (contrary to what wc may obferve in the 
motion of at] other Inle&s) exceeding How. But the reafon of it feeme 
plain, for being to move to and fro after that manner which they do, bJr 
waving onely, orwrigling their body} the tenacity, or glurinoulhefe, 
and the dcnlity or rclifrance of the fluid medium becomes fo exceeding 
(eniiblc to their extremely minute bodies,that it is to me indeed a greater 
wonder that they move them (o faft as they do,thcn that they move them 
no faftcr. For what a vaftly greater proportion have they of thefe fuper* 
ficies to their bulk, then Eels or other larger Fillies, and next, the tena* 
city and denfity of the liquor being much the fame to be movcd,both by 
the one and the other, the rdifrunce or impediment thence m iling to 
the motions made through it, muft be almofr infinitely greater to the 
fmall one then to the great. This we find experimentally verify d in the 
Air, which though a medium a thoufand times more rarify’d then the wa¬ 
ter,the refiftance ofit to motions made through it,is yetlo fenfible to ve¬ 
ry minute bodies,that a Down-feather(the leafr of whole parts fcem yet 
bigger then thefe Eels, and many of them almofr incomparably bigger, 
fiich as the quill and fralk) is fufpended by it, and carriedi to and fro us if 
it had no weight. 


Obferv. L V 111 . Of a ne*> Property in tlx Arr, and feverat other 
tranfparertt Mediums nam'd Inflexion, thereby very manycon- 
fiderahle Phenomena are attempted to be folvd \ and divcr$ other 
ufts are hinted. 

Ctnce the Invention (and perfe&ing m fome meafure) of has 

IU been obferv’d by feveral, that the Sun and Moan neet the Horizon, 
are dwj&gufd (ldmg that exa^lyTtoocuh terminating circular limb, 
which they are obfervM to have wneii frtuated nearer the Zenith) and 
arc bounded with an edge every way (efpeciallyupon the right andleft 

G g 1 ficies) 
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(ides) ragged and indented like a Saw: which inequality of their limbs I 
have further obferv d, not to remain always the iame, but-to be conti* 
nually chang’d by a kind of fluctuating motion, not unlike that of th$ 
waves of the Sea '•> fo as that part of the limb, which was but even now 
nick’d or indented in, is now protuberant, and will prefently be (mki^ 
again} neither is this all,but the whole body of the Luminaries, do in the 
Telefccpe , feem to be deprels d and flatted, the upper,and more elperially 
the under fide appearing neerer to the middle then really they are^ind % 
right and left appearing more remote:whence the whole 4 rc*fctms lobe 
terminated by a ltind of Oval.lt is further oblerv’d.that the body for the 
moft part, appears red, or of lbme colour approaching neer unto it, as 
feme kind of yellowy and this I have always mark d, that the more the 
limb is flatted or ovalled,the more red does the body appear, though not 
always the contrary. It is further obfervablc, that both fix'd Stars and 
Planers, the neerer they appear to the Horizon, the more red and dull 
they look, and the more they are obfervd to twinkle ^ in (o much, that 
I have feen the Dog-ftarr to vibrate fo ftrong and bright a radiation of 
light, as almoft to dazle my eyes, and prefently, almoft to difcppcar. 
It is alfo obfervable, that thofe bright fcintillations neer the Horizon, are 
not by much fo quick and hidden in their confecutionsof one another^is 
the nimbler twink’.ngs of Stars neerer the Zenith. This is alfo notable;, 
that the Starrs neer the Horizon, are twinkled with fcveral colours 5 (bits 
fometimes to appear red,fometimes more yellow,and fometimes blue^uid 
this when the Starr is a pretty way elevated above the Horizon. 1 hive; 
further, very often feen fome of the fmall Starrs of the fifth or fixth ma¬ 
gnitude, at certain times to difappear for a fmall moment of time, and 
again appear more confpicuous, and with a greater lufter. I have feveral 
times,with my naked eye, feen many fmaller Starrs, fuch as may be call’d 
of the feventh or eighth magnitude to appear for a (hort (pace, and then 
vanilh. Which, by directing a fmall Telefcope towards that pait they a; 
rear’d and difappeard in * 1 could prefently find to be indeed (mail Sea 
iofituate ; asI had feen them with my naked eye, and to appear twinkE ^ 
like the ordinary vifible Stars 5 nay, in examining fome vfcry notable puts 
of the Heaven,with a three foot Tube , me thought I now and then, in 
feveral parts of the conftellation, could perceive little twinklings^* 
Starrs, making a very (hort kind of apparition,and prefently vanifoi 
but noting diligently the places where they thus fedm’d to playact 
peep, Imadeufeof a very good twelve foot Tu^e, and with .if 

not uneafie to fee thofe, and feveral other degrees of (mailer; ^taiys, 
fome (mailer yet, that feem’d again to appear and dilappeai^ ir attd’ 
alfo by giving the lame ObjeCt-glafs a much bigget, aperiure, * ( I\cpuld 
plainly and conftantly fee appear in their former places 5 fo that f| 
obfervd fome twelve feveral magnitudes of Starrs left then thofe 
fix magnitudes commonly recounted in the Globes. :u 

It has been obfervd and confirm’d by the accurate!! Obi 
ons of the beft of our modern Aftronomers, that all the’ Luminous 
appear above the Horizon, when they really are below it. Sothafc 
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Sun and Moon have both been feen above the Horizon, whil’ft theMooli 
has been in an Eclipfe. I (hall not here inliance in ttye great refra&ions* 
that the tops of high mountains, feen at adiftance, have been found to 
have 5 all which feem to argue the Horizontal refra&ion, much greater 
then it is hitherto generally believ’d. 

I have further taken notice, that not onely the Sun, Moon and Starrs* 
and high tops of mountains have fuffer'd thele kinds of refra&ion, but 
Trees, and fcveral bright Obje&s on the ground: I have often taken no¬ 
tice of.the twinkling of the refledfions of the Sun from a Glais-window 
at a good dilfance,and of a Candle in the night, but that is dot lb con- 
fpicuousand in oblerving the letting Sun,I have often taken notice of the 
treniulation of the Trees and Bulhes, as well as of the edges of the Sum 
Divers of thele Phenomena have been taken notice of by leveral, who 
have given feveral realons of them, but I have not yet met with any alto¬ 
gether latisfadfory, though lome of their conje&ures have been partly 
true,but parly alio falle.betting my felf therfore upon the inquiry of thele 
rb£»ometta } I firli endeavour’d to be very diligent in taking notice of 
the leveral particulars and circumliances obfervable in them} and next* 
in making divers particular Experiments, that might eleer feme doubts* 
and lerve to determine, confirm, and illuftratc the true and adequate 
cauleofeach} and upon the whole* I find much reafon to think, that 
- the true caufe of all thele Phenomena is from the inflcBion^ or multi - 
plic'ate refraBion of thole- Rays of light within the body of the Atmofphere, 
and that it does not proceed from a refraBion caus’d by any terminating 

g r/e/ofthe Air above, nor from any liich exadily defin’d fuperficies 
l the body of the Atmofphere. 

This Conclufion is grounded upon thefe two Propositions : 

If, that a medium, whole parts arc unequally denfe, and mov’d by 
14s motions and tranfpolitions as to one another, will produce all 
thele vifible effedfs upon the Rays of light, without any other coefficient 
caule. 

Secondly, that there is in the Air or Atmofphere , fuch a variety in the 
conftituent parts of it, both as to their denfrty and rarity , and as to their 
divers mutations and pofitions one to another. 

By Denfity and Rarity , I undcrlfand a property of atranfparent body* 
that docs either more or lefs refradf a Ray of light (coming obliquely 
Upon it$ fuperficies out of a third medium ) toward its perpend icular:Af 
I call GJafe a more denle body then Water, and Water a more rare body 
then GJals. becauleof the refra&ions (more or lefs defledlinp towards the 
perpendicular) that are made in.them,of a Ray of light out of the Air 
that has the lame inclination upon either of their fuperficies. 

So as to the bufinels of Refradtiom fpirit of Wine is a more denfe body 
then Water,it having been found by an accurate Inffrument that meafures 
the angles of Refraaions to Minutes that for the lame refradfed angle of 
20.- 00' in both thole Mediums , the angle of incidence in Water was 
out 41 0 . 3*5. but the angle of the incidence in the trial with fpirit of 
Wine was 42 0 .* 45’. But as to gravity, Water is a more denfe body then 

Gg 3 fpirit 
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fpiritof Wine, for the proportion of the fame Water, to the farfie very 

vveli reap'd fpirit of Wine wai, as 21.(019!. . r 1 

So astoRefra&ion,Wateris more Dcnle then Ice $ fori have found 
bv a ©oft certain Experiment, which 1 exhibited before divers illuftnota 
Perfonsofthe Royal Society, that the. Refra&ion of Warn: was^greatee 
then that of Ice. though feme confiderable Authors have affirm d the con- 
trary, and though the Ice be a very hard, and the Water a very fluid [ 

body* 0 • • ■ ■ yi 1 \ 

That the former of the two preceding Propofitions istriie,may be imw 
nifefted by feveral Experiments:As firft.if you take any two liquors differ* 
infc from one another in denfity,but yet fuch as will readily raixras SaltWa- 
tetUr Brine,&Freft^lmoft any kind of Salt dilVolv’d in Water,and hltra- 
ted. fo that it be cleer,fpirit of Wine and Water 5 nay, fpirit of Wine,and 
foifit of Wine, one more highly re&ify'd then the other, and very many 
other liquors ^ if(Ifay)you take any two of thefe liquors, and mixing 
the© m a Glafr Viol, againft one fide of which you have fix'd or glued a 

finall round piece of Paper, and (baking them well together (fo that the 

parts oi them may be fomewhat difturb’d and move up and down)you 
endeavour to fee that round piece of Paper tlrrough the body of the li¬ 
quor you (hall plainly perceive the Figure to wave, and tofce indented 
much after the fame jidnner as the limb of the Sun through a Telefiope 
foemsto be/ave onely that the mutations here,are much quicker. And if, 
in fteedofthis bigger Circle, you take a very fmall fpot, and faften and 
view it as the former, you will find it to appear much like the twinkling 
of the Starrs, though much quicker: which two Phenomena, (fori (hall 
take notice of no more at prefenr, though I could inftancejn multitudes j 
of others) mud necefiarily be causd by an inflexion of the Rays within 
the terminating (iiperficics of the compounded medium, fince the furfaces 
Ofthe tranfparent body through which the Rays pafs to the eye, are not 

at all altered or chang’d. ... . ,. j i’ . 

This inflexion (ifl may fo call it) I imagine to be nothing elle^buta, 
multrpluatc refraction, caufed by the unequal denfity of the conftituent 
parts of the medium , whereby the motion, attiort or progrefr of the Ray 
of light is hindred from proceeding in a (freight line, and iuflcttetl or de» 
fktlcdby a curve. Now, that it is a curve line is manifeft by tbfe Expe¬ 
riment : I took a Box,fuch as A D G E, in the firft figure of the Scheme, 
whole fides A B C D, and E F G H, were made of two frrtooth flat 
plates of Glafs, then filling it half full with a-very ftrong folUtitin df 
Salt, I filled the other half with very' fair fre(h water, then e^pofing 
tht opacous fide, D H G G, to the Sun, I obferv’d both the refrkQion am 
inflexion of the Sun beams,l D.& K. H, and marking as exa&ly as I could, 
the pbint^ P, N, O, M, by which the Ray, K H, palled through the com¬ 
pounded medium , I found them to be in a curve line 5 for the partscjf the 
medium being continually more den(e the neerer they were * 
tom, the Ray p f was continually metre and more deflefted 
from the (freight liw.' Vr* ; # 

This Inffewion may be mechanically explained, cither b 
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Dif diftes principles,by conceiving the Gtobufsbf the tfabdi Element tci 
find ids and left rcfiftancc againft rhat fide of thesn which is downward^ 
of by a way, which I have further explicit ediutftetoquifuifiib about Cot 
lours, to be from an obliquation of the bulfeoflight, whence-the fodtf 
part is continually promoted, and confequenqly i refraded- tOwardc thd 
perpendicular, which cuts the Orbs -at right angles. - What the partfcua 
lar Figure of the Curve line, diferib’d by this way of lightyis, Ifbal] 
now fund to examine, especially rince there may be fb many forts of it a» 
there inay be varieties of the Politions of the mtermediat degree^ofde*-> 
jfly fetid rarity betwetTi the bottom and the dop of the infle&ing Medium* 

I could produce many more Examples andExperiraents, toilluftrat* 
arid prove this firft Propofition,' viz,, rhat there is foch a conftitutioO of 
fomfc bodies as will caulc inflection- As not to mention thoie I have ob- 
krv d in Hem, lortorfc-Jbell , tranfbarent Gurus , and reflnous Subjiances i 
Xhd vans of Glafs, nay,*of melted Crjflal^ found, and much complained 
of by dais-grinders, and others, might fofiiciently demonftrate the 
truth of it to any diligent Obfervatar. * 'i 

But that, I prefume, I have by this Example given proof fufficient 
(vhutocuUr deikonjbration') to evince, that there is fuch a modulation, 
or bending of the rayes of light, as I have oalfd jnfletfisu, differing 
both from reflection, and refr.illion ( fince they are both made in the fo-i 
perficics, thisonly in the middle and likevvife, that this is able or fuf- 
fident to produce the effects 1 have nferibed to it. 

It remains therefore tolhew , that there is foch a property in the Air, 
arid that it is fufficient to produce all the above mentioned vhanomenx i 
indi therefore may be the principal, if not the only caufe of them. 

Firft, That there is fuch a property, may be proved from this, that rhd 
parts of the Air are fome of than more condens’d, others more ratified, 
either by the differing hear, or differing prefUirc itfuftains, or by the 
fodlcwhat heterogeneous vapours interfpers’d through it. For as the Air 
is more or lefs rarified, fo does it more or lefs refraft a ray of light ( that 
comes out of a denfer medium) from the perpendicular. This you may 
find true, if you make tryal of this Experiment. 

■ Take a fmall Glafs-bubble, made in the form of that in the fecorid 
Figure of the 37. Scheme , and by heating the Glafc very hot, and there 4 
by very much rarifyingthe included Air, or, which is Detter, by rarify*. 
inga Itnall quantity of water, included in it, into vapours, which wm 
' txpd the moft part, if not all the Air, arid then feaiing up the fihall 
neck of it, and letting it cool, you may find, if you place it in a convex 
nient Iilftrument, that there will be a manifeft difference, as to the refra- 
ftion. 

: As if in this fecond Figure you fuppofe A to reprefent a final! fight or 
Bole, through which the eye looks upon an obieft, as C, through then 
Glafs-bubble B, and the fccond fight L •, all wnich remain- exafrly fixtj 
in their feveral places, the objeff C being fo cized and placed, that it 
tnay Juft feerato touch the upper and under edge of the hole L : and 
foallof it be feen through die fmall Glafs-ball of rarified Air 5 then by 

u } breaking 
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breaking off the (mall foal'd neck of the Bubble ( without at all ftirring 
the fights, objed, or glafs) and admitting the external Air, you will 
find youtfdf unable to fee the utmoft ends of the objed * but the tenni- 
—dagrayesAE and AD (which were before refraded toGandp 
by the xanfied Air ) will proceed almoft diredly to I and H 5 which al¬ 
teration of the raves ( feeing there is no other alteration made in the 
Organ by which the Experiment is tryed, lave only the admiffion, or ex- 
dunonot the condens’d Air) muft nccefiarily be caufed by the variation 
of the mtdium contain’d in the Glafs B* the greateft difficulty in the ma¬ 
king of which Experiment, is from the uneven furfaccs of the bubble 
which will reprefent an uneven image of the objed. * 

Now,that there is filch a difference of the upper and under parts of the 
Airis clear enough evinc’d from the late improvement of the Torricelii M 
Experiment, which has been tryed at the tops and feet of Mountains* 
and may be further illuftrated , and inquired into, by a means, which 
feme whiles fince I thought of, and us d, for the finding by what degrees 
the Air pafles from fuch a degree of Denfity to fuch a degree of Rarity. 
And another, for the finding what preflure wasrequifite to make it pafi 
from fuch a degree of Rarefadion to a determinate Denfity: Which 
Experiments, becaufc they may be ufeful to illuftrate the prefent Inoui- 
ry, 1 (halt briefly deferibe. 1 

I took then a fmall Glafs-pipe A B, about the bignefc of a Swans quill 
and about four foot long, which was very equally drawn, lb that, as far 
as I could perceive, no one part was bigger then another: This Tube 
(being open at both ends) I fitted into another fmall Tube DE, that 
had a (mail bore juft big enough to contain the fmall Pipe, and this was 
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Tube into it, till it were all covered with the Quickfilver .* Having thus 
done, I faftned my bigger Tube againft the fide of a wall, that it might 
ftand the fteadier , and plunging the fmall Tube cleer under the Mercu- 
f y in the box, I ftopt the upper end of it very faft with cement, then 
lifting up the fmall Tube, I drew it up by a fmall pully, and a firing that 
I had faftned to the top of the Room, and found the height of the 
enrial Cylinder to be about twenty nine inches. 

Then letting down the Tube again, I opened the top, and then thruft 
down the fmall Tube, till I perceived the Qyickfilver to rife within it to 
. a mark that I had plac'd juft an inch from the top*and immediately dap¬ 
ping on a fmall peice of cement that I had kept warm, I witha hot Iron 
feal’d up the top very fiift, then letting it cool (that both die cement 
might grow hard, and more cfpecialiy, that the* Air might come toits 
temper, natural for the Day I try’d the Experiment in.) I obfcrv'd dili¬ 
gently, and found the included Air ro be exa&ly an Inch. 

Here you are to take notice, that after the Air is feal’d up, the top of 
the Tubeis not to be elevated above the fupcrficicsof the Quickfilver 
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in the box, till the fufface of that within the Tube be equal to it, for 
the Quickfilver ( as I have cllewhere prov’d ) being more heterogene¬ 
ous to theGlals then the Air, will not naturally rile up fo high within 
theimallPipe,asthefuperficics of the Mercury in tl^ebox} and therefore 
you are to obferve, how much below the outward luperficies of the 
Mercury in the box, that of the lame jn the Tube does ftand, When the 
top being open, free ingrTs is admitted to the out ward Air. 

Having thus done, I permitted the cylinder , or (mail Pipe, to rile out 
of the box, till I found the furfaceof the Quickfilver in the Pipe to be 
two inches above that in the box, and found the Air to 1 have expanded 
it lelf but one fifteenth part of an inch} then drawing up the (mall 
pipe, till I found the height of the Quickfilver within to be four inches 
above that without, I oblerved the Air to be expanded only j- of an inch 
then it was at firft, and to take up the room of 17 inch: then I 
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raifetTthe Tube till the Cylinder was fix inches high, and found the Air 
to takeup inches of room in the Pipe} then to8, 10, 12. &c. 
theexpanfioncf the Air that I found to each of which Cylinders are 
fet down in the following Table} where the firft‘row fignifies the 
height of the Mercurial Cylinder } the next, the expanfionof the Airy 
the third, Ac prefliire of the Mmojphere, or the higheft Cylinder of 
Mercury , which was then neer thirty inches: The laft lignifies the force 
of the Air (b expanded , which is found by fubftradting the firft row of 
numbers out of the third} for having found, that the outward Air would 
then keep up the Quickfilver to thirty inches, look whatever of that 
height is wantingmuft be attributed to theElater of the Air deprefling. 
Ana therefore having the Expanfion in the le£ond row,and the'height of 
the fubjacent Cylinder of Mercury in the firft* and the greateft height of 
the Cylinder of Mercury^ which of it lelf counterbalances the whole 
prefliire of th e Atmojfhere } by fubftra&ing the numbers of the^rft row 
out of the numbers of the third, you will have the mealure ofth cCylin* 
ders Ibdepreft, and coqfequently the forccof the Air,in the fyvcral Ex- 
pa nfions, regiftred. 
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I had lcveral other Tables of my Obfervations, and Calculations, 
which I then made } but it being above a twelve pionth fincel made 
than '■> and by that means having Jibrgot, many circumfiances and par¬ 
ticulars , I was refblvcd to make them over onee a^ain, wfoich I did 
Am i^fheiecond 1661. with the very fame Tube which I nfedth£ year 
before, when I firft made the Experiment ( for jt' being a very good 
one, I had carefully preserv'd iti) And alter haring tryed it over and 
over again } and being not well fatisfied of fome particulars, I, at laft, 
having put all things in very good order, and being as attentive, and 
obfc-vadt, asDotiibly 1 could, erf' every circumffanc^ jrcquUke zo ben- 
ken notice of, did regifter my lcveral Obferyatipns in thi>- following 
Table/ In tfie makingof which* Ididnot exadHy follow the? method 
that 1 had ufed at firft $ but, havk^ lately heard oif Mr. Tovok^'s Hfto- 
thejff , I fhap’d my courfeinfucb fort, as would be moft convenient for 
the examination of that Hypwhejis 3 the event of which you have in the 
latter part of the laft Table. b , 

Theother Experiment was, to find what d egrees of force were requi- 
fite to comprefs, or condonie, the Air into fiich or fuen a bulk. » 

The manner of proceeding therein was this:-! took a Tube about 
five foot long, one of whofe ends was foaled up, and ben^d in the form 
of a Syphon , much Jike that reprdented in the fpurtl^igufjp of the 
57. Scheme , one fide whereof A D, that was open at A, was about fifty 
inches long, the other fide B C, ftwt at B, was not much aboVSe feven in¬ 
ches long* then placing it ex forly perpendicular- 3 I pour’d iq a little 
Quickfilver, and found that the Air B C was Cl inches, or very near to 
feven } then pouring in Quickfilver at the longer Tube, 1 Continued 
filling of it till the Air in the fborcer part of it was contraftdd into half 
the former dimenfions, and found the height exa&Jy.ninc and fvventy in¬ 
ches} and by making feveral other tryals, in feveral other degrees of 
condenfation of the Air, I found them exactly nnfvVer the formrfr Hypo¬ 
thecs, '. 

But having (by reafon it was a good while fince f firft madeT forgot¬ 
ten many particulars,and being muchunfatisfied in others, I maaethe Ex- 
periraent over again, and, from theSeveral tryals,colle&ed tbp farmer 
part of the following Table : Where in the row upet the left; hand 24* 
fignifies the dimenfions of the Air, fuftainingonly thepreflure of* the At- 
mojphere , which at that time was equal to a Cylmder of, McrcHtfdi nine 
and twenty inches; The next Figure above it ( 20} was thedimenfb 
onsof the Air induring the firft compreffion, made by a Cylinder oiMer* 
tury 5 A high, to which the prefttre of the AtmojfMre nine and twenty 
inches being added, the claftick fttfength of the Air fo comprelj yvill be 
found 34,^, &c. 
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From which Experiments, I thinly we may fafely conclude, that the 
Elaterof the Air is reciprocal to its extenfion, or at leaftyery neer. So 
that to apply it to our prelent purpofe (which Was indeed the thief 
caufe of inventing thefe waves of tryal ) we will fuppofe a Cylinder iV 
definitely extended upwards, £Haya Cylinder , tfot a piece of a Ccne i 
becaufe, as I may elfewhere (hew in the Explication of Gravity, that tri* 
plicate proportion of the fhels of a Sphere, to their refpe&ive diameters* 

I fuppofe to be removed in this cafe by the decreafe of the power of Gra* 
vity 3 and the preflure of the /^ir at the bottom of this Cylinder to be 
ftrong enough to keep up a Cyljjpler of Mercury of thirty inches; Now 
becaufe by the moft accurate tryals of the molt illuftrious and incoinpa- 
rable Mr. Boyle , publilhed in his defervedly famous Pneumatick Book, 
the weight of Qiiicklilver, to that of the Air here below, is found neer 
about as fourteen thouland to one: If we fuppofe the parts of the Cy - 
Under of the Atmofphere to be every whereof an equal aenfity, wefhall 
( as he there deduces ) find it extended to the height of thirty five 
thouland feet, or feven miles: But becaufe by thefe Experiments we have 
lomewhat confirm’d the hypothelis of the reciprocal proportion of the 
Elaters to the Extenfions we lhall find, that by fuppofine th\s Cylinder of 
the Atmofphere divided into a thouland parts, each of which being equi-* 
valent to thirty five feet, or feven geometrical paces, that is,each of thefe 
divifions containing as much Air as is fuppos'd in a Cylinder neer the 
earth ofequal diameter,and thirty five foot high, we lhall find the lower- 
molt toprels againft the fur face of the Earth with the whole weight of 
the above mentioned thouland parts 5 the preflureof the bottom of the 
fecond againft thetopof the firft to be icoo—1:^999. of the third 
againft the fecond to be 1 poo—2:^998. of the fourth againft the third - 
to be 1000 — 3=1997* of the uppermoft againft the 999. or that next be¬ 
low it, to be icoo—999- i. fo that the extenfion of the lowermoft 
next the Earth, will be to the extenfion of the next below the upper¬ 
moft, as i. to 909. for as the preflure fufta’medby the 999. is to the 
prefliire fuftain’d by the firft, 10 is the extenfion Of the firft to the ex- 4 
tenfion of the 999. fo that, from this hypothetical calculation, we (ball 
find the Air to be indefinitely extended : Forifwe fuppofe the whole 
thicknefiof the Air to be divided, as I juft now inftanced, into a thou-' 

(and parts, and eachof thole under differing Dimenfions, or Altitudes, 
tocontainan equall quantity of Air, we lhall find, that the firft Cylinder^ 
whole Bale is luppoied to lean on the Earth, will be found tobe extent 
ded 35 ^ foot 3 the fecond equal Divifion, or- Cylinder , whofe bajis is 
luppoied to lean on the top of the firft,lhall have its top extended higher 
byajgjy the third 35JJ* 3 the fourth 35JJJ3 and fo onward*’ead*£?/ 
qua) quantity of Air having its dimenfions meafured by 35. alnd fome 
additional, number expreft alwayes in the manner of a fra&ioj£fwhofe 
numerator isalWay the number; of the place fluiftipU’d Jjjyr.gfl And 
whofe denominator is alwayes the preflure of the Jttvuypbcte fimaih’d byj * 
thatjpart/fo that by this means We may eafily calculatethe height of ^99^ 
divifions of thofe 1000. divifions, I fuppos’d iwhereas theuppermoft 
• H h a may 
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may extend it felf more then as high again,nay, perhaps indefinitely, 0 r 
beyond the Moon ; for the Elaters and Expansions being in reciprocal 
proportions, Gnce we cannot yet find they/w ultra 3 beyond which the Air 
will not expand it felf, we cannot, determine the height of the Air: for 
(bee* as we have fbewn, the proportion will be alway as the preffiue 
fuftaand by any part is to 35. fo 1000. to the expannonof that partj 
{he multiplication or produd therefore of the prefliire, and expansion 
that is, of the two extream proportionals, being aiwayes equal to the 
product of the means, or 5500c. it follows, fince that R.e&angle or 
Produd may be made up of the multiplication of infinite diverfkitsof 
numbers, that the height of the Air is atLfo indefinite 5 for fince (as fir at 
I have yet been able to try) the Air feems capable of an indefinite Ex- 
panfion, the prefiiire may be decreased in infinitum , and ccnfequeotly its 

expan(ion upwards indefinite alfb. _ 

There being therefore fuch a difference of denfity, and no Experi¬ 
ment yet known to prove a Saltw 3 orfkipping from one degree of rari¬ 
ty to another much differing from it, that is, that an upper part of the 
Air fhould fo much differ from that immediately fubjacent to it, as to 
make a diftinft fuperfkies, fuch as we obferve between the Air and Wa- 
tcr e <£r. But it being more likely, that there is a continual increafe of 
ranty in the parts of the Air, the further they are removed from the 
foiface of the Earth: It will hence ncceflarily follow, that (as in the 
Experiment of the fait and frefh Water ) the ray of Light palling ob¬ 
liquely through the Air aJfo, which is of very different denfity, will be 
continually, and infinitely ioflc&ed, or bended, from a freight, or direfr 
motion. * 

This granted, the reafbn of all the above recited Thunomiu* , con¬ 
cerning the appearance of the Ccleftial Bodies, will very eafily be de¬ 
duced. As, 

- Firft, The rednefiof the Sun, Moon, and Stan, will be found to be 

caufcd by the inflexion of the rays within the Atmoffhen. That it is 
uot really in or near the luminous bodies, will, I fuppofc, be very eafily 
granted, feeing that this redpefi isobfetvablein feveral placesdifiering - 
m Longitude, to be at, the frpie time different, the fetting and rifroeSun 
of all parts being for themoft part red: ; 

Andfccondly, Thatfrjs notmecrlytbe colour of the Air interpos'd, 
will, I&ppofe, without much more difficulty be yielded, feeing that we 
may obferve a rcty great intpfiitinm of Air betwixt the ObkSanddje 
Eye, makes k apjfeatof a dead blew, for enough differing from a red, 

- Bat thirdly, That it proceeds from the refra< 3 ion,or inflexion,!:' the 
mysby the AfMfiktrt ,this following Experiment will, I 

Ogrlbdltwe Vio^ fitch as is deforc’d urtbeiife R- 
Sr^r ^ ■ having fill'd it with pure dear; Water, exppfc itto 

■ ± 2 *a piccft*&*cry finePaper, ; ?pf>Jy k 
againft ttjatiiisof thr Globe that ifoppeffre *o the Sun, as agauut the 

■ \ •. ' •: fn " fide 
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fide B C, and you mail perceive a bright red Ring to appear, caus'd by 
the refra&ionofthe Rays, A A A A, which is made by the Globe ; in 
which Experiment, if the Glais and Water be very deer, Co that there be 
no Sands nor bubbles intheGlals, nor dirt in the Water, you fcaJ 3 not 
perceive any appeara nee of any other colour. To apply which Expert* 
inenr, we may imagine the Ainmfpbert to be a great trainlpaxent Globe, 
which being of a fubftance more dtnfc then the other, or (Which comes 
to the lame) that has its parts more denfe towards the middle, the Sun 
bcamsthat are tangents, or next within the tangents of this Globc,will 
be fefra&edor infle&ed from their dire# paflage towards the center of 
the Globe, whence, according to the laws of rcfra&ions made in atrial 
gular rrifm, and the generation of colour let down in the defeription of 
Mufcavftglafr,ithere mult txceiiarily appear a red colour in the tran/kus 
or paflage of thofe tangent Rays. To make this more plain* we will hip* 
pole (in the firth Figure) A B C D, to represent the Globe of the At- 
meftJxrt* E F G H to reprefeut the opacous Globe o£ the Earth, lying 
in the midft of it, neer to which, the parts of the Air, foftaining a very 
great preflure, are thereby very much condens’d, from whence thofe 
Rays that are by inflexion made tangents to the Globe of the Earth^nd 
thofe without them, that pa£ through the more cqndeos'd part of the At< 
mjfhtrt, as fuppofe between A and E, are by reafon of the inequality 
of the medium, inhered towards the center, whereby there mull nece£ 
ferilybe generated a red colour, as is more plainly llicwn in the former 
cited place \ hence whatfoever opacous bodies (as vapours*or the like3 
(ball chance to be elevated into rhefe parts,will reflet a red towards the 
eye ; and therefore thofe evenings and mornings appear reddcft,that have 
the moft ftore of vapours and halituous fubfrances exhaled to a conve¬ 
nient diftancc from the Earth; for thereby the intieftion is made the 
greater,and thereby the colour alfo the more iotenfe^and fevtrai of thofe 
exhalations being opacous, refle&feveral of thofe Rays, which, through 
an Homagtncfittj tranfparent medium would pais unfeen; and therefore wc 
fee, that when there chances to be any clouds fituated in thafe Regions 
they refleft a flrong and vivid red. Now, though one great caufe of 
the redndsmay be this infie&ion,yet I cannot whofly exclude the colour 
of the vapours thcmfelves, which may havefomethingof rednefe in them* 
they bting partly nitrous^hd partly fuliginous ; both which Reams tinge 

3 b that pirn through them, as is^iade evident by looking at bodies 
thefumesof Amtafirt#, or fpirk of Ntfrr [as the newly mend* 
uflrious Pcrfon has d emonftr attd ] and alfo through the fmcuk of 
afire or Chimney. 

Haying therefore made it prbbabfe at Jeaft* that the mofnitt and 
eveningtednefr may partly proceed from this inflexion or neframonOf 
the Rays, wc fliall next Ihcw,how the Oval Figure will belike wife cafiiy 
deduced* ' \ i. \ .i vyxv.l ' 

Suppofe we therefore, E F G H in the fixth Figure of the 
to reptefent the Earth ; A BCD, the Atomjptrvi, E L, andE l^iwo Rays 
coming from the Sun* the one from the upperjtbcbdser fioA the aeathef 
r ' ‘ Limb, 
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limb) thele Rays, being by the Atmojpbere infle&ed, appear to the eye 
at E, as if they had come from the points, N and O, and becaule the 
Ray L has a greater inclination upon the inequality of the Atmefpbere 
then I, therefore muft it fuffer a greater inflexion, and confequently be 
further elevated above its true place, their the Ray I, which has a Ids 
inclination, will be elevated above its true place 3 whence it will 
follow, that the lower fide appearing neerer the upper then really it is, 
and the two lateral fides, viz, the right and left fide, fuflferingno ienfible 
alteration from the infle&ion, at leaf! what it does iuffer, does rather 
increafe the vifible Diameter then diminifh it, as I (hall (hew by and by, 
the Figure of the luminous body muft necefiarily appear tomewhat 
Elliptical, 

This will be more plain, if in the feventh Figure of th 37. Scheme we 
fuppoie A B to reprefent the fenfible Horizon 3 C D E F, the body of the 
Sun really below it 3 G HIK, the fame appearing above it, elevated 
by the inflexion of the Atmojphere : For if, according jto the beft obfer- 
vation, we make the vifible Diameter of the Sun to be about three or 
four and thirty minutes,and the Horizontal refra&ion according to Tick* 
be thereabout,or (bmewhat more,the lower limb of the Sun E,wiU be ele¬ 
vated to 1 3 but becaufe Jby his account, the point C will be elevated but 
39. minutes, as having not jo great an inclination upon the inequality of 
the Air, therefore 1 G, which will be the apparent refra&ed perpendicu¬ 
lar Diameter of the Sun,will be le{s then C G, which is but 2 9. minutes,and 
confequently fix or feven minutes Ihorter then the unrefrafted apparent 
Diameter. The parts, D and F, will be likewife elevated to H and K, 
whole refra&ion, by realon of its inclination, will be bigger then that of 
thepoint C,though lels then that of E} therefore will the lemidiameter IL, 
be Ihorter then L G, and confequently the .under fide of the appearing 
Sun more flat then the upper. 

Now, becaufe the Rays from the right and left fides of the Sun, &c. . 
have been obferv’d by Ricciolo and Grimaldus , to appear more diftant 
one from another then really they are,though(by very manyObfervations 
that I have made for that purpole,with a very good lelefcopeSmcd with a 
divided Ruler) I could never perceive any great alteration, yet there be¬ 
ing really fome,it will not be amifs,to Ihew that this alio proceeds! from the 
refra&ion or inflexion of the Atmojpbere 3 and this will be manjfeft,if we 
confider the Atmcfphere as a tranlparent Globe, or at leaft a transparent 
Ihell, encompafliag an opacous Globe,which, being more denfe then the 
medium encompafling it, refratts or infie&s all the entring parallel Rays 
into a point or focus,lb that wherelbever the Obiervator is plac’d within) 
the AtmajpberCj between the focus arid the luminous body^ t)a t lattral 
Rays muft necefiarily be more converg'd towards his eye by the refroftr- 
on or bfleftion, then they would have been withoutic 3 and therefore 
the Horizontal Diameter of the luminous body muft necefiarily be aug¬ 
mented. ' 

This might be mare plainly manifeft to the eve by the fixtbFgsr*^ 
but becaufe k would be ibmwhat tedious, and the thingbeingobvious 

enough 
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enough to be imagin'd by any one thafr attentively confiders it, I fhafl ra* 
therptnit it, and proceed tofhew, that themafsof Airneerthe furfaceof 
tbeEarth,confifts,or is made up,of pa reels, which do very much differ from 
one another in point of denfity and rarity 5 and confequently the Rays of 
light that pals through them will be varioufly infleded,here one way.and 
there another,according as they pals fo or fo through thofe differing parts* 
andthofe parts being always in motion,either upwards or downwards, otf 
to the right or left, or in fome way compounded of thefe, they do by this 
their motion infled the Rays, now this way, arid prefently that way* 

This irregular,unequal and unconftant inflexion of the Rays of light* 
is the reafon why the limb of the Sun, A/oon, Jupiter , Saturn , Mars> and 
Venus , appear to wave or dance * and why the body of the Starrs appear 
to tremulate or twinkle, their bodies,by this means, being fometimes ma- 
gnify’d,and fometimes diminifhed, fometimes elevated, otherwhiles de* 
prels’d $ now thrown to the right hand, and then to the left. 

And that there is fuch a property or unequal diftribution of parts, is 
manifeft from the various degrees of heat and cold that are found in the 
Air, from whence will follow a differing denlity and rarity, both as to 
quantity and refradion 5 and likewiie from the vapours that are inter¬ 
pos’d, (which,by the way, I imagine,as to refradion or infledion,to do 
the fame thing, as if they were rat ify d Air 5 and that thofe vapours that 
afeend,are both lighter, and Icfr denfe,then the ambient Air which boys 
them up y and that thofe which defeend, are heavier and more denfe) 

The firft of thefe may be found true, if you take a good thick piece of 
GIafs,and heating it pretty hot in the fire, lay it upon fuch another piece 
ofGlafs, or hang it ill the open Air by a piece of Wire, then looking 
upon fome far diftant Objed ffuch as a Steeple or Tree) foasthe Rays 
' from that Ob)ed pafs diredly over the Glafs before they enter your eye, 

• you fhall find fuch a tremulation and wavering of the remote Objed, as 
will very much offend your eye: The like tremulous motion you rpay 
obferve to be caus’d by the afeending fteams of Water, and the like* 

Now, from the firft of thefe it is manifeft, that from the rarifadion of the 
parts of the Air,by heat,there is caus’d a d iffering reftadion,and from tKe 
afeenfton of the more rarify dparts of the Air, which are thruft up by the 
colder, and therefore more condens’d and heavie, is caus’d anundula-* 
don or wavering of the Objed $ for I think, that there are very few 
will grant, that Glaft, by as gentle a heat as may be endur d by ones 
hand, fhould fend forth any of its parts in fteams or vapours, which does 
not feem to be much wafted by that violent fire of the green Glafs-houfe 5 
but,if yet it be doubted, let Experiment be further made with that bo- > 
dy that is accounted, by Chymifts and others:, the moft ponderous and 
fix’d in the world 5 for by heating of a piece of Gold, and proceeding in ,. 
the fame manner, you may find the fame effeds. 

This trembling and fhaking of the Rays, is more fenfibly caus’d by aft ' 

adual flame, or quick fire, or anything elfe heated glowing hot 5 ashy ■ 
a Candle, live Coal, red-hot Iron, or a piece of Silver, and the like: the. 
fame aUo appears very confpicuous, if you look at an Objed betwixt 

which 1 
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which and your eye, the riling fin oak of (bone Chitnney is int or pos’d ^ 
Which brings into my mind what 1 had once the opportunity to observe, 
which was, the Sun riling to my eye juft ovet a Chimney that lent forth 
a copious ft cam of fmoaic^ and taking a Ihort Telejcope^ which I had then 
by roe, I obferv d the body of the Sun, though it was but juft peepd 
above the Horizon, to have its underfide, not onely flatted, andprefrd 
inward, as it ufualiy is when neer the Earth} but to appear more pro¬ 
tuberant downwards then if it had differed no reffafrion at all, and 
befides all this, the whole body of the Sun appear d to tremble or dance, 
and the edges or limb to be very ragged or indented, undulating or wa¬ 
ving, much in the manner of a flag in the Wind. 

This 1 have lifccwife often obferv'd in a hot Sunlhiny Summer s day, 
that looking on an Objeft over a hot ftone,or dry hot earth,! have found 
the Objeft to be undulated or lhaken, much after the lame manner. And 
ifyoulook upon any remote Objett through a Tetefcope (in a hot Sum¬ 
mers day efpecially,) you (hall find it likewife to appear tremulous. And 
further, if there chance to blow any wind, or that the air between you 
and the Ob je& be in a motion or current, whereby the parts of it, both 
rarify’d and condens'd, are Iwiftly remov’d towards the right or left, if 
thenyouobferve the Horizontal ridge of a Hill far diftant,through a very 
g \ooaTelefcope , you (hall find it to wave much like the Sea, and thole 
waves will appear to pals the fame way with the wind. 

From which,and many other Experiments, tis cleer that the lower Re¬ 
gion of the Air,efpecially that part of it which lieth neereft to the Earth, 
has, for the moft part,its eonftituent parcels varioutly agitated, either by 
beat or winds, by thefirft of which, Ibme of them are made more rare, 
and in fufier a lels refra&ion, others are interwoven, either with amend¬ 
ing or descending vapours } the former of which being more light, and 
fb more rarify‘d,have likewife a lels refrattion ^ the latter being more hea- 
vie, and confequently more denfe,have a greater. 

Now, becaufe that heat and cold are equally diffus’d every way $ and 
that the further it is fpread, the weaker it grows hence it will follow, 
thaf the moft part of the under Region of the Air will be made up of fe* 
veral kinds of lentejj lbme whereof will have the properties of Convex , 
others of Concove gfajfes ^ which, that I may the more intelligibly make 
out, we willfuppofe in the eighth Figure of the 37. Scheme^ that A re- 
prefents an afcendingwapour, which, by realbn of its being fomewhat 
.Heterogeneous to the ambient Air,is thereby thruft into a kind of Globular 
form, not any where terminated, but gradually finilbed, that is, k is moft 
rarity*d in the middle about A, fomewhat more condens’d about B B, 
morethen that about C C j yet further,about D D, almoft of the fame 
denfity whh the ambient Air about E E $ and laftly, inclofed with the 
more dente Air F F, fo that from A, to FF, there is a continual in- 
creafe of denfity. The rcafon of which will be manifeft, if we confider the 
rifing vapour to be much warmer then the ambient heavie Air $ for by 
thecoldneis ol the ambient Air, the (hell E E will be more refrigerated 
then D b 2 and that then C C,which will be yet more' then B B, and that 
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more then A; fo that from F to A, there is a continual increafe of heat, 
and confequently of rarity $ from whence it will neceflarily follow, that 
the Rays of light will be infle&ed or refraded in it, in the fame man¬ 
ner as they would be in a Concave-glafi $ for the Rays GKT y G K 1 will 
be infle&ed by G K H, G K. H, which will eafily follow from what I be¬ 
fore explained concerning the infle&ion of the Atmofihere . 

On the other fide, a defending vapour,or any part of the air included 
by an amending vapour,will exhibit the lame eftetts with a Convex lent 5 
for,if we foppofo,in the former Figure,the quite contrary conftitution to 
that laft deferib'd * that is, the ambient Air F F being hotter then any 
part of that matter within any circle, therefore the coideft part muft 
neceflarily be A, as being fartheft remov’d from the heat, all the 
intermediate fpaces will be gradually diforiminated by the continuall 
mixture of heat and cold, fo that it will be hotter at E E, then D D, in 
DDthen CC, in CC then BB, and in BB then A* From which, a like 
refradion and condenfation will follow } and confequently a lefleror 
greater refradion,fo that every included part will refrad more then the 
including, by which means the Rays, G K T, G R /, coming from a Starr, 
or forac remote Ob jed, arelbinHedcd, that they will again concurr and 
meet, in the point M. By the interpofition therefore of this defeending 
vapour the vifible body of the Star, or other Ob jed, is very much aug¬ 
mented, as by the former it was diminifhed. 

From the quick confecutions of thefe two,one after another, between 
the Ob jed and your eye,c 4 ufed by their motion upwards or downwards, 
proceeding from their levity or gravity, or to the right or left,proceed¬ 
ing from the wind, a Starr may appear, now bigger, now lefs, then really 
it would otherwile without them} and this is that property of a Starr, 
which is commonly call’d twinkling, or fcintillation. 

The rcafonwhy a Star will now appear of one colour,now ofanother, 
which for the mod part happens when ’tis neer the Horizon, may very 
eafily be deduc’d from its appearing now in the middle of the vapour, 
other whiles neer the edge; for if you look againft the body of a Starr 
with a Telefeope that has a pretty deep Convex Eye-glaft, and fo order it, 
that theStar may appear fometimes in one place,and fometimes in another 
of it$you may perceive this or that particular colour to be predominant 
in the apparent Figure of the Starr, according as it is more or lefs remote 
from the middle of the Lens. This I had here further explain’d, but that 
it does more properly belong to another place. 

I (hall therefore onely add fomc few Queries, which the confideration 
of thefe particulars hinted, and fo finifh this Se&ion. 

And the firftl (hall propound is, Whether there may not be made an 
artificial traniparent body of an exafr Globular Figure that fball fo 
infieft or refraft all the Rays, that,coming from one point, fall upon any 
Hemifibere of it 5 that every one of them may meet on the oppoute fide, 
and crofs one another exa&ly in a point 5 and that it may do the like a!fo 
withall the Rays that, coming from a lateral point, fall upon any other 
Hemifibere 3 for if fo, there were to be hoped a perfection of Dioptric^?, 
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and a tranfmigration into heaven, even whil’ft we remain here upon earth 
in the fleft), and a defending or penetrating into the center and inner* 
moft recedes of the earth, ana ail earthly bodies $ nay, it would open not 
onely a cranney, but a large window (as I may fo fpcak) into the Shop of 
Nature, whereby we might be enabled to fee both the tools and opera¬ 
tors, and the very manner of the operation it (elf of Nature $ this, could 
it be effected, would as farr furpals all other kind of perfpeCfives as the 
vaft extent of Heaven does the lmall point of the Earth, which diftance 
it would immediately remove, and unite them, as ’twerejinto one,at leaft, 
that there (hould appear no more diftance between them then the length 
of the Tube, into the ends of which thefe GJafies (hould be nferted: 
Now, whether this may not be efieCted with parcels of Clafs of feveral 
denlities, I have fometimes proceeded fo farr as to doubt (though in 
truth, as to the general, 1 have wholly def pair’d of it) for I have often 
obferv’d in Optical Glafles a very great variety of the parts, which are 
commonly called Veins} nay, fome of them found enough (for they are 
for the moft part, drawn out into ftrings) to conftitute a kind of lent . 

This 1 (hould further proceed to ope, had any one been (b in- 
quifttive as to have found out the way of making any tranfparent body, 
either more denfe or more rare$ for then it might be pofliblc to compole 
a Globule that (hould be more denfe in the middle of it, then in any 
other part, and to compOfe the whole bulk, fo as that there (hould be a 
continual gradual tranfitionfrom one degree ofdenlity to another} fuch 
as (hould be found requifite for the defired inflexion of the tranjinigra - 
ting Rays $ but of this enough at prefent, becaufe I may (ay more of it 
when I fet down my own Trials concerning the melioration oi Dioptric^/, 
where I (hall enumerate with how many feveral fubftanccs I have made 
both Alurofcopes , and Telefccpes , and by what and how many, ways: Let 
fuch as have leiiurc and opportunity farther confider it. 

The nextQuaery (hall be, whether by the fame collection of a more 
denfe body then the other, or at leaft, of the denfer part of the other, 
there might not be imagin’d a reafon of the apparition of fome new fix'd 
Stars, as thofe in the Swan, Cajfiope s Charr , Serpentarius , Tifcis , Ce- 
tus , &c. 

Thirdly, Whether it be poffible to define the height of the Atmofphere 
from this inflection ot the Rays, or froip the Quickfilver Experiment of 
the rarifattion or extenlion of the Air. 

Fourthly, Whether the difparity between the upper and under Air be 
not fometimes fo great, as to make a reflecting fuperficies} I have had*fe¬ 
veral Obfervations which feem to have proceeded from lome fuch caufe, 
but it would be too long to relate and examine them. An Experiment, 
al(o fomewhat analogous to this, I have made with Salt-water and Freffi, 
which two liquors,in moft Po(itions,feem’d the fame, and not to be fepa - 
ratedbyany determinate fuperficies,which(eparati»g(urface yet in (ome 
other Pofitions did plainly appear. 

And if fo, Whether the reafon of the equal bounding or terminus bf 
the under parts of the clouds may not proceed from this caufe j whethef, 

fecondly. 
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fecondly, the Rcafonof the apparition of many Suns may not be found 
out, by confidering how the Rays of the Sun may fo berefle&ed, as to 
deferibe a pretty true Image of the body,as vve find tfiem from any regu¬ 
lar Superficies. Whether allb this may not be found to caufe the appa¬ 
rition of fome of thofe rarclti, or counterfet Suns, which appear colou- 
red,by refrafting the Rays fo, as to make the body of the Sun appear in 
quite another place then really it is. But of this more elfewhere. 

5. Whether the rhetnometia of the Clouds may not be made out by. 
this diverfity of denfity in the upper and under parts of the Air, by 
fuppofing the Air above them to be much lighter then they thcmfelves 
are, and they themfelvcs to be yet lighter then that which is fubjaccnt 
to them, many of them feeming to be the fame fubftancc with the Cob¬ 
webs that fly in the Air after a Fog. 

Now that fiich a conftitution ot the Air and Clouds, if fuch there be, 
may be fuflicient to perform this efleft, may be confirm’d by this Expe¬ 
riment. 

Makeasftronga Solution of Salt as you are able, then fillingaGlafe 
of fome depth half full with it, fill the other half with frefh Water, and 
poyfe a little Glafs-bubblc, fo as that it may fink pretty quick in frdh 
Water, which take and put into the aforefaid Glafs, and you (hall find 
it to fink till it comes towards the middle, where it will remain fixt, 
without moving either upwards or downwards. And by afecojd Ex* 
periment, of polling fuch a bubble in water, whofe upper part is warmer, 
and confequently lighter, then the under, which is colder and heavier 5 
the manner of which follows in this next Qu^ry, which is, 

6 . Whether the rarefaction and condenlation of Water be not made 
after the lame manner, as thole effects are produc’d in the Air by heat 5 
for I once pois’d a feal’d up Glals-bubble (b exactly, that never fo imall 
an addition would make it link, and as fmall a detraction make it fwim, 
which differing to reft in that Veflel of Water tor fome time , Ialvvayes 
found it about noon to be at the bottom of thcWatfbr, and at night, and 
in the morning, at the top: Imagining this to proceed from the Rare* 
faCtion of the Water, caus’d by the heat, I made tryal, and found moft 
true $ for I was able at any time, either to deprefs, or raife ir, by heat 
and cold y for if I let the Pipe ftand for fome time in cold water, I 
could eafily raife the Bubble from the bottom, whether l had a little a* 
fore detruded it, by putting the fame Pipe into warm Water. And this 
way I have been-abh?, fora very confiderabletime, to keep a Bubble fb 
poysMin the Water, as that it fhould remain in the middle, and neither 
fink, nor fwim: For gently heating the upper part of the Pipe with a 
Candle, Coal, or hot Iron, till I perceived the Bubbfe begin to defeend, 
then forbearing, I have obferved it to defeend to fuch or fuch a ftation, 
and there to remain fufpended for fome hours, till the heat by degrees 
were quite vanifhed , when it would again afeend to its former place. 
This I have alfo often obferved naturally performed by the heat of the 
Air, which being able to rarifiethe upper parts of the Water Iboner 
then the lower, by realon of its immediate contaCf, the heat of the Air 
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has fomeiimes fo llowly jncreafed, that I have obfervcd the Bubble to be 
feme hours in pafiing between the top and bottom. 

7. Whether the appearance of the Pike of letter if, and feveral other 
high Mountains, at io much greater a diftance then feems to agree with 
their refpe&i ve heights, be not to be attributed to the Curvature of the 
vifual Ray, that is made by its pafling obliquely through fo differingly 
Dettfe a Medium from the top to the eye very far diftant in the Hori¬ 
zon : For fince we have already, I hope, made it very probable, that 
there is fuch an inflexion of the Rays by the differing qenfity of the 
parts of the Air j and fince I have found , by feveral Experiments made 
on places comparatively not very high, and have yet found the preflure 
faftain’d by thole parts of the Air at the top and bottom, and alldtheir 
differing Expanfions very confiderable : Infomuch that I have found the 
preflure of the Atmofphcre lighter at the top of St. Paul s Steeple inlLw- 
don ( which is about two hundred foot high ) then at the bottomlby a 
lixtieth or fiftieth part, and the expanfion at the top greater then thit at | 
the bottom by neer about fo much alfo} for the Aferinrial Cylinder at the 
bottom was about 39. inches, and at the top half an inch lowers the Air 
alfo included in the Weather-glafs,that at the bottom fill d only 155. (pa¬ 
ces, at the top fill’d 158. though the heat at the top and bottom was 
found exadtly the fame with; fcal’d Thermometer : (think it very rational 
to fupjofe , that the ereateft Curvature of the Rhys is made neareft (he 
Earth,and that the inflexion of the Rays, above 3. or 4. miles upwards! is 
very inconfiderable, and therefore that by this means iuch calculations of 
the height of Mountains, as are made from the diftance they are vifible in 
the Horizon,from the fuppofal that that Ray is a flraight Line (that from 
the top of the Mountain is, as'twere, a Tangent to the Horizon Hence it 
isfeen) whieffreally is a Curve, is very erroneous. Whence, I fuppofe,pro- 
ceeds the reafonof the exceedingly differing Opinions and Aflehibnsof 
feveral Authors, about the height of feveral very high Hills. \ 

8 . Whether this Inflexion of the Air will not very much alter the fup- 
poled diftances of the Planets, which leeroto have a very great depen¬ 
dence upon the Hypothetical refra&ion or inflexion of the Air, and that 
refra&ion upon the hypothetical height and denfity offhe Air J For 
fince ( as I hope ) I have here (hewn the Air to be quite^therwife then 
has been hitherto fuppos’d, by manifefting it to be, both of a vaft i at 
leaitan uncertain, height, and of an unconftantand irregular denfity 
ltmuft neceflarily follow* that its inflexion muft be varied accordingly* 
And therefore we may hence learn, upon what fure grounds all the A- 
lironomcfs hitherto have built, Who have calculated the diftance of the 

Planets from their Horizontal Parallax * for fince the Refra&ion and Pa- 
raUax are fo nearly ally'd, that the one cannot be known without the 
otner, especially by any waves that have been yet attempted, how uncer- 
tain tnuft the Parallax be,when the Refra&ion is unknown? And how eafie 
lsjt tor Altronomers to aliign what diftance they pleafe to the Planetoid 
detend them,when they have fuch a curious fubtetfuge as that of Refrafri- 
pn.w^n a venr little variation will allow them liberty enough to pla 
bal Bodies »t what diftaijee they plealc. B F 
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If therefore we would come to apy certainty in this point, we muft go 
other wayes to work } and as I have here examined the height and refra¬ 
ctive property of the Air by pthef wayes then are ufiial, fo muft we 
find the Parallax of the Planets by wayes not yet pra&ifed* and to this 
end. I cannot imagine any better \&iy, then the Obfervations of them by 
twoperfbnsat very far diftant parte of the Earth, that jycas rteer as may 
be under the fame Meridian, or Degree of longitude, but differing as 
much in latitude, as there can b^laceSconveniently found : Thefe two 
perfons, at certain appointed times, fiioi^d ( as near as could be ) both 
at the fame time, oblerve the way of the Moon, Mars , Venus i Jupiter 
and Saturn^ amongft the fixt Stars, with a good large Telejcqpe, and ma¬ 
king little Iconifmes, or pictures, of the fmall fixed Stars, that appear to 
each of them to lye in or near the way of the Center of the Placet, and 
the exatt meafure of the apparent Diameter 5 fiipm the compwing of 
fuch Obfervations together, we might certainly knt>w the true diftance 
or Parallax, of, the Planet. And having any one true Parallax of thefe 
Planets, we might very epfily have the other by their apparent Diame¬ 
ters, which thcTeleJcopc likewife affords us very accurately. And thence 
their motions might be much berter known, and their Theories more ex¬ 
actly regulated*. And for this purpofe I know not any one place more 
convenient for fuch an Obfervation to be made in, then in the Iflandof 
St .Helena, upon the Coaftof fric 4 , which lyes about fixteen degrees 
to the Southwards of the Line, and is very near, according to the lateft 
Geographical Maps, in the fame Meridian with London ; for though 
they may not perhaps lyp exa&ly in rhe fame, yet their Obfervations, 

1 being ordered according to what I fhall anon (hew, it will not be diffi- 
' cult to find the true diftance of the Planet. But were they both under 
the fame Meridian, it would be much better. 

Andbecaufe Obfervations may be much eafier, and^more accurately 
made with good TeUfcopes , theij with any other Inftrumcnts, it will nor, 

I fuppofe, feem impertinent to explain a little what w ayes I judge molt 
fit and convenient for that particular. Such therefore as (hall be the 
Obfervators for this purpofe, fhould be furnifhed with the beft Tclefcopes 
that can be had, the longer the better and more exatt will their Obser¬ 
vations be, though they are fomewhat the more difficultly manag'd. 
Thefe fhould be fitted with a Ke/e, or divided Scale, plac’d at fuch a di¬ 
ftance Within the Eye-g!afs,that they may be diftin&ly feen,which fhould 
be the meafures of minutes and feconds, by this Inftrument each Ob- 
fervator fhould, at certain prefixt times, obferve the Moon, or other 
Planet, in, or very near, the Meridian 5 and bccaufe it may be very diffi* 
cult to find two convenient ftations that will happen to be juft under the 
fame Meridian, they fhall, each of them, obferve the way of the Planer, 
both for an hour before, and an hoiir after, It, arrive at the Meridian $ 
and by a line, or ftroke, amongft the fmall fixed Stars, they fhall denote 
out the way that each of them obferv’d the Center of the Planet to be 
mov’d, in for thofe two hours : Thefe Obfervations each of them fhall 
repeat for many day es together, that both it may happen, that both of 
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them may fometime§ make their Obfervations together, and that from 
divers Experiments we may be the better aflured of what certainty and 
exa&nels fuch kind of Obfervations are like to prove. And becaufe ma¬ 
ny of the Stars which may happen to come within the compafs of fuch 
an Iconifm , or Map, may be fuch as are only vifible through a good Tele - 
fcope , whofe Pofitions perhaps have not been noted, nor their longitudes, 
or latitudes, any where remarked^ therefore each Obfcrvator fhould in- 
deavour to infert fome fixt Star,whofe longitude, and latitude, is known $ 
or with his Telefcopc he (hall finddhe Pofition of fome notable telefcopical 
Star, inferted in his Map, to fome known fixt Star, whofe place in the Z o- 
diacl{ is well defin'd. 

Having by this means found the true diftance of the Moon, and ha¬ 
ving oblervea well the apparent Diameter of it at that time with a good 
Telefcope , it is eafie enough, by one fingle Obfervation of the apparent 
Diameter of the Moon with a good Glals, to determine her diftances 
in any other part of her Orbit , or Dragon , and confequently, fome few 
Obfervations will tell us, whether (he be mov’d in an Ellipfs, £which,by 
the way, mayalfo be found, even now, though I think we are yet igno- 
rant of her true diftance ) and next ( which without fuch Obfervati- 
ons, I think, we (hall not be fur - of ) we may know txattly the bignefs of 
that Ellipsis, or Circle, and her true velocity in each part, and thereby be 
much the better inablcd to find out the true Oaufe of all her Motions. 
And though, even now alio, we may, by fuch Obfervations in one ftati- 
on, as here at London, obfervethe apparent Diameter and motion of the 
Moon in her Dragon , and confequently be inablcd to make abetter 
ghefs at the Species or kind of Curve, in which (he is mov’d, that is, 
whether it be fpharrical, or elliptical , or neither, and with what propor¬ 
tional velocities lhe is carried in that Curve 5 yet till her true Parallax 
be known, we cannot determine either. 

Next, for the true diftance of the Sun, thebeft way will be, by accu¬ 
rate Obfervations, made in both thefd fbrementioned ftations, of fome 
convenient Ecliple of the Sun, many of which may fo happen, as to be 
feen by both $ for the Penumbra of the Moon may, if fhebefixty Semi¬ 
diameters diftant from the Earth, and the Sun above feven thouland, ex¬ 
tend to about feventy degrees on the Earth, and conlequeutly be feen 
by Obfervators as far diftant as London , and St. Helena, which are riot 
full fixty nine degrees diftant. And this would much more accurately, 
then any way that has been yet ufcd, determine the Parallax, and di-i 
ftance, of the Sun} for as for the Horizontal Parallax I have already 
fhewn it Efficiently uncertain =, nor is the way of finding it by the Ecliplc 
of the Moon any other then hypothetical} and that by the difference of 
the true and apparent quadrature of the Moon is lefs not uncertain, wit- 
Hefs theij: peduft ions from it,who have made fife of it 5 for Vendetine puts 
that difference to be but 4'. 30". whence he deduces vaft diftance of 
the Sun, as I have before fhewn. fiiccivla makes it full* 30*. 00. butifei* 
noldviy, and, Kircher , no Ids then three degrees. And no wonder, ; fbr df 
we examine the Theory , We (hall find it ro complicated with uncertain** 
ties. Firftl 
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Firft, From the irregular furface of the Moon, and from feveral Paral¬ 
laxes, that tin left the Dichotomy happen in the Nonagefmus of the Eclip¬ 
tic^ and that in the Meridian, S-c. all which happen fo very feldom, 
that it is almoft impolfible to make them otherwife then uncertainly. 
Befides, we are not yet certain, but that there may be fomewhat about 
the Moon analogies to the Air about the Earth, which may caufe a refra¬ 
ction of the light of the Sun, and confequently makea great difference 
in the apparent dichotomy of the Moon. Their way indeed is very 
rational and ingenious ^ and fuchasis much to be preferr’d before the 
way by the Horizontal Parallax, could all the uncertainties be remov'd, 
and were the true diftnnee of the Moon known. 

But bccaufe we find by the Experiments of Vendiline , Rewoldus , See. 
that Obfcrvations of this kind arc very uncertain alio: It were to* be 
wifhr, that fuch kind of Oblervatiohs, made at two very diftantftari- 
ons, were promoted. And it is fo much the more defirable, becaufe, from 
what I have now fhewn of the nature of the Air, it is evident, that the 
refradtion may be very much greater then all the Aftronomers hitherto 
have imagined it: And confequently, that the diftance of the Moon, and 
other Planets, may be much leftethen what they have hitherto made 
it 

For firft, this Infledtion, I have here propounded, will allow the fha- 
dow of the Earth to be much fhorter then it can be made by the other 
Hypothecs of refradtion, and confequently, the Moon will notfufler an 
Lclipfe,unlefs it comes very much nearer the Earth then the Aftronomers 
hitherto have fuppoled it. 

Secondly, There will not in this Hypot hefts be any other lhadow of the 
Earth, fuch as Kepler fuppoles, and calls the Penumbra y which is the fha- 
dow of the refradting Atmofphere $ for the bending of the Rays being al¬ 
together caus’d by inflexion , as I have already thewn , all that part 
which is aferibed by Kepler , and others after him, to the Penumbra , or 
dark part, which is without the umbra terra , does clear vanifh 5 for in 
this Hypothefs there js no refracting furface of the Air, and confequently 
there can be no fhadows, fuch as appear in the ninth Figure of the 37. 
Scheme , where let A B C Q reprefent the Earth, and E F C H the At- 
moJphere y which according to Keplers fuppofition,is like a Sphere of Water 
terminated with an exa£t furface E F G H, let the lines M F, LB, ID, 
K H, reprefent the Rays of the Sun5 ’tismanifeft, that all the Rayes be¬ 
tween L B, and I D, will be refledted by the furfaae of the Earth 
BAD, and confequently, the conical fbace BOD would be dark and 
obfcurc} but, fay the followers of Kepler , the Rays between M F, and 
LB, and between ID, and KH, falling on the Atmofphere , are re- 
fradted. both at their ingrefs and egrefs out of the Atmo$here y nearer to¬ 
wards tne Axis of the fpaerical fhadow C O, and confequently, inlighten 
a great part of that r ormer dark Cone, and fhorten, ana contradt, its rop 
to N. And becatffe of this Reflection of thefe Rays, fay they, there is 
fuperinduc’d another fhellof a dark Cone FPH, whole Apex P is yet 
further diftant from the Earth: By this Penumbra^ fay they, the Moon 
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is Eclipfed, for it alwaycs pafles between the lines i 2, and * 

3 4 - . ... 

To which I (ay* That if the Airbefuch, as I have newly (hewn it to 

be, and confcquently caufe fuchan inflection of the Rays that fall into 
it, thofe dark Penumbra's F YZQ, HXVT, andORPS, will all va- 
niih. For if we luppole the Aix indefinitely extended, and to be no 
where bounded with a determinate refraining furface, as I have (hewn 
it uncapable of having, from the nature of it* it will follow, thatvthe 
Moon will no where be totally obfeured, but when it is below the Apex 
N, of the dark blunt Cone of the Earth’s (hadow:Now,from the fuppofi- 
tion, that the Sun is diftant about feven thoufand Diameters, the point 
N, according to calculationj being not above twenty five terreftria] Se- 
midiameters from the Center of the Earth: It follows, that whenfoever 
the Moon eclipfed is totally darkned,. without affording any kind of 
light, it muft be within twenty five Semidiameters of the Earth, and con- 
fequently much lower then any Aftronomers have hitherto purit. 

This will feem much more confonant to the reft of the fecundary Pla¬ 
nets * for the higheft of Jupiter’s Moons is between twenty and thirty 
Jovial Semidiameters diftant from the Center of Jupiter * and the Moons 
of Saturn much about the fame number of Saturnial Semidiameters from 
the Center of that Planet. ' 

But thefc are but conjeftures alfo,and muft be determin’d by fuch kind 
of Obfervations as I have newly mention’d. 

Norwillitbe difficult, by this HjpotheJis, to falve all the appearances 
of Eclipfes of the Moon, for in this Hypothecs alfo, there will be,oneach 
fide of the ftiadow of the Earth, a Penumbra^ not caus’d by the Refracti¬ 
on of the Air, as in the Hypothecs of Kepler * but by the faint inlight* 
fling of it by the Sun : For if, in the fixth Figure,we fuppofe ESQ^, and 
GSR,to be the Rays that terminate the fhadow from either fide of the 
Earth * E SQ_ coming from the uj 5 per limb of the Sun, and G SR from 
the under * it will follow, that the ftiadow of the Earth, within thofe 
Rays, that is, the Cone G S E, will be totally dark. But the Sun being - 
not a point, but a large area of light, there will be a fccohdary datK 
Cone of ftiadow EP G, which will be caus’d by the earth’s hindring 
part of the Rays of the Sun from falling on the* parts G P R, and EP Qy 
of which halved (hadow* or Petqtmbra, that part w|U* appear brighteft 
which lyes neareft the terminating Raycs G P, and E P, and thole dar¬ 
ker that lye neareft to G S, and ES: when therefore the Moon ap¬ 
pears quite dark in Ac middleof the Eeiipfe,(be muft be below S,that is, 
between $ and F * when (he appears lighter near the middle of the 
Eclipfc* (he muft pals fome where between. R Q^and S* and when (he 
is alike light through the whole Eclypft, (he muft pafr between RQ., 
and P« „ . . j- 


Obfem 






Obfcrv. LIX. Of multitudes of fmil Scars difeover able bj the 
Telefcope. 

H Aving,in the lair Obfervation, premis d Tome particulars obfervablc 
in the medium^ through which vve mud look upon CcelefhalQb'^Cts 
I fhall here add one Obfcrvation of the Bodies themfelves $ and for a 
Jpeaoten I have made choice of the Pleiades s or feven Stars, commonly fo 
called ( though in our time and Climate there appear no more thdnfix 
to the naked eye ) and this I did the rather, bccaufe the defervedly fa¬ 
mous Galileo , having publifht a Picture of this Ajlcrifrtie, was able, it 
feems, with his dials to difeover no more then thirty fix, whereas with a 
pretty good twelve foot Telejcopcfty which f drew this 58 Iconifm ,1 could 
very plainly diicover feventy eight, placed in the order they arc ranged 
in the Figure, and of as many difltring Magnitudes as the y1jicris^s i 
wherewith they are Marked, do fpccifie } there being no lefs then four¬ 
teen feveral Magnitudes of thofe Stars, which are compris'd within the 
draught, the biggeft whereof is not accounted greater then one of the 
third Magnitude 5 imd indeed that account is much too big 3 if it be com¬ 
pared with other Stars of thfc third Magnitude, especially by the help of 
a Telefcope } for then by it may be perceiv’d, that its fplendor, to the na¬ 
ked eye, may be fomewhat augmented by the three little StarsimmedL 
ately above it, which are nearadjoyning to it. The Iclefcope alfo difeo. 
vers a great variety, even in the bignefs of thofe, commonly reckon’d, of 
fhe firff, fecond, third, fourth, fifth, and lixth Magnitude 5 fo that fhould 
they be diftinguilh’d thereby, thofe lix Magnitudes would, at lead, af¬ 
ford no lefs then thrice that number of Magnitudes, plainly enough di- 
ftinguifhable by their Magnitude, and brightnefs * fo that a good twelve 
foot Glafs would afford us no lefs then twenty five feveral Magnitudes. 
Nor are thefcall, but a longer Glafs does yet further, both more nicely 
diftinguifh the Magnitudes of thofe already noted, and alfo difeover fe- 
veral other of fmaller Magnitudes, not difeemabie by the twelve foot 
GlafsThus have I been able, with a good thirty lix foot Glafs, to difeo¬ 
ver many more Stars in the Pleiades then are here delineated, and thofe 
of three or fourdiftin& Magnitudes lefs then any of thofe fpots of the 
fourteenth Magnitude. And by the twinkling of divers other places of 
thi s After fme, when the Sky was very clear, I am apt to think, that with 
longer Glafies, or fechas would bear a bigger aperture, there might be 
difeovered multitudes of other fraall Stars, yet inconfpicuous. And in¬ 
deed, for the difeovery of fmall Stars, the bigger the aperture be, the 
better adapted is the Glafs 5 for though perhaps it does make the feveral 
Ipceks more radiant, and glaring, yet by that means, uniting more Rays 
very near to one point, it does make many of thofe radUnt points confpi- 
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cuous, which, by putting on a lets aperture, may be found to vanifh- 
and therefore, both for the difcovery of the fixt Star, and for finding the 
Satellites of Jupiter , before it be out of the day, or twilight, I alwayes 
leave the Objeft-glals as clear without any aperture as l can , and have 
thereby been able to difcover the Satellites a long while before } I was 
able to difcern them, when the fmaller apertures were v put on y and at o- 
ther times, to fee multitudes of other fmaller Stars, which a fmaller aper¬ 
ture makes to dilappear. 

In that notable Ajlerifm alfo df the Sword of Orton , where the ingeni¬ 
ous Monfieur Hugens van Zulichem has difeovered only three little Stars 
in a clufter, I have with a thirty fix foot Glafs,without any aperture (the 
breadth of the Glafs being about fomerthree inches and a half )difcover’d 
five, and the twinkling of diveri others up and down in divers parts of 
that fmall milky Cloud. 

So that tisnot unlikely, but that the meliorating of Telejcopes will af¬ 
ford as great a variety of new Difcoveriesin the Heavens, as better Aft- 
crofcopes would among fmall terrefttfal Bodies, and both would give us 
infinite caufe, more and more to admire the omnipotence of the Crea¬ 
tor. 


Obferv. LX. Of the Moon. 

H Aving a pretty large corner of the Plate for the foven Starrs, void, 
for the filling it up, I have added one fmall specimen of the . ap¬ 
pearance of the parts of the Moon, by deferibing a (ma il fpot of it,which, 
though taken notice of, both by the Excellent Heveliur, and called Mom 
Olympus (though I think fomewhat improperly, being rather a vale) and 
reprefcnted by the Figure X, of the 38. Scheme,, and alfo by the Learn'd 
Ricciolus , who calls it Hipparchus, and deferibes it by the Figure Y, yet 
how farfhort both of them come of the truth, may be fomewhat per¬ 
ceiv'd by the draught, which I have here added of it, in the Figure?, 

( which I drew by a thirty foot Glals, in oHober 1664. juft before the 
Moon was half inlightned) but much better by-th^ Reader’s diligently 
oblerving it himfelf, at a convenient time, witha Glafe of that length, r 
and much better yet with one of threefcore foot long} for through thefe 
it appears a very fpacious Vale, incompafled with a ridge of Hills, not ” 
very high in companion of many other in the Moon, nor yet very fteejp. 
The Vale it felf A BCD, is much of the figure of a Pear, and from ie- 
veral appearancesof it, feems to be fome very fruitful place, that is, to 
have its furface all covered over with fome kinds of vegetable fubftan- 
ces for in all pofitions of the light on it, it feems toeive a much fainter 
reflexion tfienthe more barren tops of the incompaffing Hills, and thofe 
a much fainter then divers other cragged, chalky, or rocky Mountains c 
of the Moon. So that I am not unapt to thfok, that the Vale may have 

t Vegetables 
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Vegetables analogus to our Grafs, Shrubs, and Trees 5 and moftof thefe 
incompafting Hills may be covered with lb thin a vegetable Coat, as we^ 
may obferve the Hills with us to be, fuch as the lhort Sheep pafture which 
covers the Hills of Salisbury Plains. 

Up and down in feveral parts of this place here deferib’d ( as there 
are multitudes in other places all over the furface of the Moon) may 
be-perceived feveral kinds of pits, which are fhap'd almoft like a difh, 
fome bigger, fomelefs, feme lhallower, feme deeper, that is, they feem 
to be a hollow Hemifphere. incompafled with a round riling bank, as if 
the febftance in the middle had been digg’d up, and thrown on either 
fide. Thefe feem to me to have been the effects of feme motions within 
the body of the Moon, analogus to our Earthquakes, by the eruption 
of which, as it has thrown up a brim,orridge,round about:, higher then 
the Ambient furface of the Moon, fo has it left a hole, or depreffion, in 
the middle, proportionably lower, divers places fefembling fome of 
thefe, I have’oblerv’d here in England^ on the tops of feme Hills, which 
might have been caus’d by fome Earthquake in the younger dayes of the 
world. But that which does moft incline me to this belief, is, firft, the 
generality and diverfity of the Magnitude of thefe pits all over the bo¬ 
dy oif the Moon. Next, the two experimental wayes, by which 1 have 
made a reprefentation of them. 

The firft was with a very lofeand well temper’d mixture of Tobacco- 
pipe clay and Water, into which, if I let fall any heavy body, as a Bul¬ 
let, it would throw up the mixture round the place, which for a while 
would make a reprefentation, not unlike thefe of the Moon 5 but con- 
fidering the ftate and condition of the Moon, there feems not any proba¬ 
bility to imagine 1 , that it fliould proceed from any caufe analogus to this * 
for it would be difficult to imagine whence thofebodies ftiould come* 
and pext, how the febftance of the Moon Ihould be fo foft V but if a 
Bubble be blown under the furface of it, and fufFer d to rife, and break; 
or if a Bullet, or other body, Junk in it, be pull’d out from it, thefe de- 
partingbodics leave an impreflion on the furface of the mixture, exactly 
like thefe of the Moon, lave that thefe alfo quickly fublide and vanilh. 
But the fecond, and moft notable, reprefentation was, whatlobferv d 
in a. pot of boy ling Alabafter, for there that powder being by the erupti¬ 
on of vapours reduc’d to a kind of fluid confiftence,if,whirft itboyls, it 
be gently remov’d befides the fire, the Alabafter prefently ceafing to 
boyl, the whole furface, efpecially that where fome of the laft Bubbles 
have rifen, will appear all over covered with fmall pits, exa&Jy fhap'd 
like thefe of the Moon, and by holding a lighted Candle in a large dark 
Room, in divers portions to this furface, you may exa&ly reppefent all 
th cTisnomena of thefe pits in the Moon, according as they are more or 
lefsinlightned by the Sun. 

And that there may have been in the Moon fome fuch motion as 

this, which may hive made thefe pits, will feem the .more probable, 
"if we luppofe it like our Earth, for the Earthquakes here with us feem 
to proceed from fome fech caufc, as the boyling of the pot, of Aia- 
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baftcr, there fecming to be generated in the Earth from feme fubter- 
raneous fires, or heat, great quantities of Vapours, that is, of expan¬ 
ded aerial fubftances, which not prefently finding a paflage through the 
ambient parts of the Earth, do, as they are mcreafed by thefupplymg 
and generating principles, and thereby (having not fufficient roomto 
expand themfclves ) extreamly condens’d, at laft orerpower, with 
their elafhck properties, the refiftenceof the incom palling Earth H and 
lifting it up, or cleaving ft, andlfo Mattering of the parts of the Earth 
above it, do at length, where they find the parts of the Earth above them 
more loofe, make their way upwards, and carrying a great part of the. 
Earth before them, not only raifc a fmall brim round about the place,out 
of which they break , but for the moft part confiderable high Hills and 
Mountains, and when they break from under the Sea, divers times, 
mountainous Iflunds j this feems confirm d by the kn leans in ieveTal 
places of the Earth, the mouths of which, for the moft part, are incom- 
pafled with a Hill of a confiderable height, and the tops of thole Hills, 
or Mountains, are ufually fhapd very much like thefe pit9, or dilhes, of 
the Moon .• Inftancesof this we have in the deferiptions of sEtna m Si¬ 
cily, of Hecla in Iceland, of Tenenf in the Canaries , cf the lcveral Vul¬ 
can s in New-Spain, deferib’d by Gage, and more efpecially in the erupti¬ 
on of late years in one of the Canary Ifland& in all of which there is not 
only a confiderable high Hill railed about the mouth of the f *. ^ ■> but, 
like the foots of the Moon, the top of thole Hills are like a dilh, or ba- 
fon. And indeed, if one attentively confider the nature of the thing, 
one may find fufficient realon to judge, that it cannot be otberwiie , for 
thefe eruptions, whether of fire, orfmoak, alwayes rayling great quan¬ 
tities of Earth before them, muft neceliarily, by the fall of thole parts 

on either fide, raife very confiderable heaps. 

Now, both from the figuredof them, and from feveral other eir- 
cumftances 5 thefe pits in tBe Moon feem to have been generated 
much after the lame manner that the holes inAlabafter, and the Vm* 
cans of the Earth are made. For firft, it is not improbable, but that 
the litbftance of the Moon may be very much like that of our Earthy 
that is, may confift of an earthy, Tandy, or rocky fubftance, in fe veral o t 
its fuperficial parts, which parts being agitated; undermin d, or hcavt a 
up, by eruptions of vapours, may naturally be thrown into theiaftie 
kind of figured holes, as the fmall duft, or powder of Alabafter. Next, 
it is not improbable, but that thefe may be generated, within the body 
of the Moon, divers fuch kind of internal fires and heats, as may pro¬ 
duce fiieh Exhalations $ for lince we can plainly enough difcoycfr with a 
Tekjctpe , that there are multitudes of fuch kind of eruptions m 
body of the Sun it fclf, which is accounted the moft noble stherinl 
dy, certainly we need not be much fcandaliz’d at fuch kindofalflM 
tions, or corruptions, in the body of this lower and lefs cotifickrable 
part of the univerfe, the Moon, which isonly fecundary, orattendanti 
on the bigger, and more confiderable body of the Earth. Thirdly, 
not unlikely, but that fuppofing fuch a Tandy or mouldring fubftancc to 
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i>e there found, »nd fuopofing »lfoa poffibliity Of thje Jreneration of tlx 
internal clothed body (whether you will call h air or vapoun) tb 
not unlikely. I fay, but that there is in the Moon a principle of gravita¬ 
tion, fuch as in the Earth. And to make this probable, I think, we need 
no better Argument, then the roundnefi, or globular Figure of the bo- 
dy of the Moon it felf, which wc may perceive very plainly by there* 

' lefcopc, to be (bating the fmall inequality of the Hills and Vales in it, 
which are all of them like wife fhap’d, or levelled, ai> it were, toanfwef 
to the center of the Moons body ) perfectly of a Spherical figure, that 
Is all the parts of it are ft) rang'd (bating the comparitively fmall rug- 
gednefi of the Hills and Dales ) that the outmoft boimdsof them are 
equally diftant from t^e Center of the Moon, and confidently, it is 
exceedingly probable alfo, that they are equidiftant from the Center of 
gravitation 5 and indeed, the figure of the fuperficial parts of the Moot! 
are focxaftly fhap’d, according as they fhould 4 )e, luppofing it had 4 
gravitating principle as the Earth has, that even the figure of thofe 
parts themlelves is of fufficient efficacy to make the gravitation, and thd 
.othertwo fuppofirions probable.* fbthatthe other.fuppofitions may be 
rather prov d by this confidcrable Circumftance, or Obfervation, then 
this foppos’d Explication can by them 5 for he that (hall attentively 
obferve with an excellent Telefeope, how all the Circumftanccs, notable in 
the lhape of the ftiperficiaf parrs, are, as it were, exa&ly adapted rd 
fuit with fuch a principle,will,# he well confiders thetifual method ofNa- 
tnre in its other proceedings,find abnrrdant argument to believe it to have 
really there alfo fuch a principle* forf could never obferve,among all the 

mountainous or prominent parts of the Moon ( whereof there is a huge 
variety ) that any one part of it was plac'd in fuch a manner,that if there, 
fhould be a gravitating, or attra&ing principle in the body of the Moon, 
it would make that part to fall, or De mov’d out of its vifible pofturc. 
Next, the fhape and pofition of the parts is fuch, that they all feem put 
into thofe very (hapes they are in by a gravitating power .• For firft,there 
are but very few clifts, or very fteep declivities in the afeent of thefe 
Mountains 5 for befides thofe Mountains, which are by Hcvelius call’d the 
Apennint Mountains, and fome other, which feem to border on the Seas 
of the Moon, and thofe only upon one fide, as is common alfo in thole 
Hills that are here on the Earth* there are very few that feem to have 
very fteep afeents, but, for the moft part, they are made very round, 
and much refemble the make of the Hills and'Mountains alfo of the 
Earth * this may be partly perceived by the Hills mcompafiing this Vale, 
which I have here deferib d * and as on the Earth alfo, the middlemoft 
of thefe Hills feems the higheft, fo is it obvious alfo, through a good Te- 
lefcope , in thofe of the Moon * the Vales alfo in many are much fhap d 
like thofe of the Earth, and 1 am apt to think, that could we look upon 
the Earth from the Moon, with a good Telefiope , we might eafily enough 
perceive its furface to be very much like that of the Moon. . ~ 

Now whereas in this fmall draught, (as there would be multitudes if 
the whole Moon were drawn after this manner) there are feveral little 
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EbullitionSjOrDilhes, even in the Vales themfelyes,and in the incompaf- 
fing Hills alio $ this will, from this fuppofition, ("which I have, I think, up¬ 
on very goodreafon taken j be exceeding eafily explicable, for, as l 
have feveral times alfo obfcrv’d, in the furfacc of Alabafter fo ordered, 
as I before deicrib’d, lb may the later eruptions of vapours be even in the 
middle, or on the edges of the former j and other fucceeding thefe alib 
in time may be in the middle or edges of thefe, &c. of which there are 
Inftances enough in divers parts of the body of the Moon, and by a 
boyling pot of Alabafter will be fufficiently exemplifi’d. 

To conclude therefore, it being very probable, that the Moon has a 
principle of gravitation, it affords an excellent diftinguiihing Inftancc 
in tile fearch after the caufc of gravitation, or attra&ion, tohirfr, that it 
does not depend upon the diurnal or turbinated motion of the Earth, as 
(bme have fomewhat inconfiderately fuppoled and affirmed it to do 5 for 
if the Moon has an attra&ive principle, whereby it is not only lhap’d 
round, but does firmly contain and hold all its parts united, though 
many of them feem as loofe as the fand on the Earth, and that the Mooq 
is not mov’d about its Center, then certainly the turbination cannot be 
the caufe of the attra&ion of the Earth * and therefore fome other 
principle muft be thought of, that will agree with all the fecundary as 
well as primary Planets, -lit this, I confds, is but a probability, and 
not a demonftration, which (from any Oblcrvation yet madej it feems 
hardly capable of, though how fucccfsful future indeavours (promoted 
by the meliorating of Glafles, and obferving particular circumftances) 
may be in this, or any other, kind, muft be with patience expe&ed. 
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body is hindred by incongruity \ a 
multitude of Phenomena explicable 2 1 
hereby. Several ^uanes propounded $ 

1. Concerning the propagation of light 
through differing mediums. 2. Con-22 
corning Gravity. 3. Concerning the 
roundnejf of the Sun, Moon , and rla- 
nets. 4. Concerning the roundnefiof 
Fruits , Stones , and divers artificial 
Bodies. His Highnejs’Prince Rupert s 23 
way of making shot. Of the roundnefi 24 
oj Hail, of the grain of Kettering 
Stone,and of the Sparky oj fire. $.Con- 2 3 * 
cerning firing/nefi and tenacity. 

6. Concerning the original of Foun- 26 
tains 5 feveral Hijiones and Experi¬ 
ments relating thereto. 7. Concerning 2 7 
the dijjotution of Bodies in Liquors. 

8. Concerning the univerfality ofthis 28 
Principle : what method was taken in 
making and applying experiments. The 

explication 









The Table. 

explication of filtration, and feverdl ting thcmfilves by the contignation of 
3 Q other Phenomena jfuch as the motion the Glajs drop ;, rohich is further ex- 
of Bodies on thefurface of Liquors-,fi- plicated by another Experiment made 
20 veral Experiments mention’d to this with a hollow Glafl ball: the reafon op 
purpo/e.Of the height to which the tea- the flying afunder of the parts further 
ter may rife in thefe Pipes,and a conje- explicated: that tkprobable thefe bo- 
Af Sure about tkejuices of Vegetables,& dies may ham many flaws, though not 
theufe of their pores . A further expit - viflble,and why : how a gradual heat- 
' cation of Congruity:Andan attempt of ing and Ming does put the parts of 44 
folving the Phenomena of the ftrange Glafl, and other hardned bodies , 

'Experiment of the fujpenflon of the into a loofer texture. 

32 Mercury * « ST**" h p ht r 0 c , 

then thirty inches. The efficacy of im * Oblcrv. 8 . Of Fiery Sparks. 

mUioUeenta& } *ndthe*«fi*efit. * . 

The occajion and manner of ma - 

22 Obferv.7. Of Gla6drops. kfng this Experiment : divers Qbfir- 4$ 

■ ' vationsjet down in order to the find- 

Several Experiments made with ing out the reafons : feme conjetiures 
24 thefe final!Bodies. The manner of the concerning it, which are endeavoured 
breaking and flawing (f them, *XpH- to be explicated and confirm'd byfi- 

3- tried by Figures. What other bodies veral Experiments and Reafons : the ^ 
miK be flawed much in the fame man* Hypothecs a little further explica- 
ucri fame Other tryals, and a defirtp- ted. Some obfer vations about the ^ 
tion of the Drops themfihfes: fame Globular Figure : and an Experiment 
configures at the caufi of the Phae- of reducing the filings of Tin or Lead 
- nomen*,indeavoured to be made pro- to exaS ly round Globules. 

5$ bah/e by fiveral Arguments and Expo- 

riments.Au Experiment of the oxpan- Ohferv. 9. Of Fantaftical Colours. 
fion of Water by beat,and jbriuhjug by x . 

cold : the like Proprieties fitppos'd in The texture of Mufcovy Glafl 5 its 

3 7 GUf drops, and what cjfe&sproceed Figuresrwhat other Bodies are like it: g 
from them: the fiven Proportions on that it exhibitsfiver al colours, and * 
which the conjectures are grounded, how:fever al Obfirvatious and Expert - 
Experiments to Jhew, that bodies ex- mants about thofi■ colours : the reafin 

38 pond by heat. The manner of making why an this occafUn the nature of c+- 49 
Thermometers, and the hsflrument lams ts matur'd into. A confellure at 

39 fan graduating them. The manner of the reafin of thefi colours explicated. > J 
graduating them, and them *fi: O by fiveral Experiments and Reafim : 
the* Experiments to prove the expan- Fbfi, ly continual cleaving the Body 
fionofbodies by beatfomr experimen- tiuit become colour'd. Secondly, by 
Ul Arguments to prove theexpanfim producing all kinds of colours with 

41 cfGlafl by beat: farther proud by the two flat Plates of Glafl. Thirdly, by 
Expertmesst of boyhng AUbafierj blowing Glafl fi thin tn the Lamb,till 
; hsch» explicated. Anexphcation it produce thefame ejte&. Fourthly,by 5 
of the eon trotting of heated Glafl up- doing the fame with Bubbles of di- 
43 on cooling. An explication how the vers’ other tranfiarent Bodies: the 
^ parts of the Glafl become bent, by fid- reafimeef the colours on netted Steel, 

• - den cold, and bom kept fro mix trie*- where by the way the causes of the 5 2 

hardning 
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52 hardning and tempering of Steel, j refraGton. An Hypothefis confinaht 
endeavourdto be fhewh and explica- j hereunto,explicated by Figures* How 6$ 
ted by feveral Reafons and Expert- I fiver al Experiments , of the fudden 
merits: the reafonof the colours on ! changing of Colours by Chymical Li- 

53 Lead, Brafi, Copper, Stiver, 8tc. other j quors, may be hereby explicated: how JO 
Infiances of fitch colour'd bodies in j many wayes fitch Chymtcal Liquors 
animal fubfiances : feveral other dt - j may alter the colours of Bodies 

— - ~ 1 y 


fiinguijhing Obfirvatiens. Des Carte* 
54 Hypothefis of Colours examin'd. An 
Hypothefis for the explication of 
light by motion , indeavoured to be 
explicated and determined by five- 
5 5 ral Reafons and Experiments : three 
difiinguijktng Properties of the moti- 
on of light. I he dijiingui/hmg Proper¬ 
ties of a trafparent Medium \_that 
therefiems to be no Experiment that 
proves the Infiantancous motion of 
27 light ]] the manner of the propagati¬ 
on of light through them. Of the ho- 
tnogeniety and heterogeniety of 
tranfiarent Mediums , and what ef¬ 
fects they caufien the Rayes of light, 
explicated by a Figure: an Exami- 
r 3 nation of thercfraQion of the Rays 
* 7 a plain Surface , which caufis Co- 

S rs. An Examination of the like ef- 
} yJ f sproduced by a fpherical Surface 1 
the ufi that may be made of the/e Ex¬ 
periments , for the examination of 
fivebal Hypothecs of Colours . Des 
60 Cartes Hypothefis examin'd. Some 
6 1 Difficulties taken notice of m it. What 
fiems mofi likely to be the caufe of co¬ 
lour: that propriety it indeavoured 
92 to he fhewn in a Glafi hall: that the 
rcfle&ion is not neeefiary to produce 
63 Colours nor a double refraGion : t he 
Hypothefls/KrMf r examined jbotb in 
64 the pelludd Medium and in the Eye. 

The definitions of Colours^and afur- 
65 ther explication and examination if 
66 the Proprieties of laminated Bodies ^ 
67 by what means they caudate to the 
produGion of Colours . 

t : • • \ \ ‘ ' ^ ' 

Obferv. 1 q. Of l^etailine Colours. 
68 That allColdnfsfiem to be bous'd by 


Objections made againfl this Hypo* 71 
thells of two colours only jndeavour- 
ed to be anfwerd , by feveral Reafons 
and Experiments . The reafon why / 2 
fame Colours are capable of being di¬ 
luted,others not: what thofi are: that 
probably the particles of niofi metal¬ 
line Colours are tranfparent } for this 
feveral Arguments and olfirvations 
arc rented : how Colours become in- 73 
capable~of diluting , explicated by a 
Similitude. An Infirument, by which 74 
one and the fame coloured Liquor at 
once exhibited all the degrees of co¬ 
lours between the palefi yellow and 
dopefi red : as likewfe another that 
exhibited all varieties of blues: fi¬ 
ver a l Experiments try'd with thefi 
Foxes. An Objection drawn from the 75 ’ 
nature of Painters colours anfwered: 
that diluting and wljttcnmg a colour 
are different operations 5 as are 
deepening and blackening 1 why (ome 
may be diluted by grinding, and feme 
other by being tempered withoyl: 
feveral Experiments for the expirea- 76 
ting of feme former Affections: why 77 
Painters are forced to make ufi of 
many colours : what thofi colours site : 
and how mixt. The conclufion , that 78 
mofi coloured Bodies fiem to confift, 
of tranfparent particles : that aUco- jy 
burs diffiluble in Liquors are capa¬ 
ble ff diluting t fame cf mixing, what 
afi rang* variety may thereby is pro¬ 
duc'd* ' : ' 


A 


Obferr. 1T4 *Of tbe Figures *>£ 

Sand. , V- : 

of tit futjldtKqs W jhtfet tf go 

L 1 common 
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common And other Sands : a dejcri- 
ption of a very fmaU shell, 

81 Obferv. 12. Of Gravel in Urine. 

A defeription of fitch Gravel , and 

82 fame try ah made with it , and conje¬ 
ctures at its caufe. 

Obfer. 13. Of Diamonds in Flints. 

A defeription and examination of 
fime of them , explicated further by 

83 Cornijh Diamonds : feveral Obferva- 

5 tions about reflcBion and refraBion : 

and fime deductions therefrom 5 as 
an explication of whitenefij that the 
Air has afironger refieBion thenWa- 
g. ter. Hotp fiver al Bodies may be made 

* tranfparent : an explication .f the 
g- Phenomena ^ Oculus Mundi. Of 

* the regular Geometrical Figures of 
g£ fiver al Bodies : an hypothetical expli- 
Qy cation mentioned: the method of pro- 

' fecuting this inquiry. 

gg Obferv 14. Of frozen Figur e. 

The Figures of hoar Profit and the 
g^ Vortices on windows : fiveral Obfer- 
v at ions on the branched Figures of 
q 0 Vrine : the Figures 0/Regulus Mar- 
01 tisfrellatus, andofFern. Of the Ft- 
q 2 gures of Snow. Of frozen water. 

Obferv. 15. Of Kettering Stone. 

23 A defiription of the Figure of the 
farticles i and of the Pores , and of the 
2 5* Contexture, federal Obfirvations and 

26 Confederation!} thereupon z femeCon- 
jeBures about the medium jmf pro- 

27 pagation of light, and the confiitHtion 
of fluid and tranfparent Bodies . Se- 

2$ defat Experiments to prove the * p'o- 
roufntfi of}Marble , and fome other 
Stones. An account of fome Experi¬ 
ments to this purpofi made oh an 


Oculus Mundi: fome other Confide- 99 
rations and Experiments about the 
poroufnefiof Bodies: fome other Con - jqc 
federations about the propagation of 
light and refraBion. 

Obfefv. 1 6. Of Charcoal. 

Of two Jbrtof Pores to be found jqi 
in all Woods and Vegetables 5 the 
jhape of them ^ the number , thicks 
nefi.\ manner and ufe of thefe Pores. 

An explication cf the Phenomena 102 
of Coals. The manner of charring 
Wood , or any other body. What part 
of Wood is combufiible. An Hypo* j 0 ^ 
thefis of fire explicated in twelve IC> 4 
particulars , wherein the ABion of 
the Air , as a Menftruihn, in thedifi 
folutionof all Julphureous bodies, is 
very particularly explicated , and 105 
fome other Confederations about the 
Air propofid: the examination of 
a piece of Lignum foible fint from I0 ^ 
Rome, and fome Conctufions'theme 
dedued. 

Obferv. 17. Of Wood, and other 107 
. Bodies, petrified. 

Several Obfirvations of divers 
hinds of thefi fubfianccs.A more par- 108 
titular examination-and explicati¬ 
on of one very notable piece of petri- - 
fied Wood 5 and fome ConjeBures a- 
bout the caufe of thofe produBions .• 
fiveral Obfirvations made on yther lo „ 
petrified Bodies , as Shells , &c. And ) j JO 
feme probable Conclufions thence de- XII 
due d, about the original caufe of n2 
thofe Bodies. >-. . ^ 

•; . . •; \\ 

Obferv. 18. Of the Pores of Cork* 
t and other Bodies. -- .. * 

f - 5 < 'i '-i - - ’ \\ _ 

Several Obfirvations and Confe¬ 
derations about the fixture ofCoiXj 1 
;»*f numbtr, of T^M >»\« ff prU ^ 
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Inch, and' feveralConfederations a- 

j 15 bout Tores. Several Experiments 
* and Obfervations about the nature 
of Cork.-' the Texture and Fores of 
the Pith of an Elder, andfever al o- 
ther Trees : of the Stalks of Bur¬ 
docks ,Teafels,Daifees,Carret,Fennel, 
Feme,Reeds,&(.c. of the frothy tex¬ 
ture of the rith of a Feather : fame' 
Conjectures about the probability of 
values in thefe Pores. Argued aljo 
from the Phenomena of the fenfe- 

117 ble and humble riant: fame obfer- 

120 vat ions on which are inferted. 

c 

121 Obferv. 19. Of a Vegetable 

growing on blighted Leaves. 

122 Several Obfervations and Exa- 

123 mi nations made of them: fever al 

124 Confederations about fjontaneous 

125 generation arifing frbm the putre¬ 
faction of Bodies. 

Obferv. 20. Of Blew Mould and 
Mulhromes. 

126 The definption of fever al kinds 

127 of Moulds. The method of proceed¬ 
ing in natural Inquiries. Several 
Confederations about the nature of 
Mould and Mufhromes. 1. That 
they may be produc’d without feed. 

2 . That they feem to have none. 

3. That Saitsfkc. are Jhap'd into as 

128 curious figures without a feed. 4 .Of 
a kind of Alujhrome growing in a 
Candle : A more particular explica¬ 
tion of this lafifert of Mufijromes. 

129 5 * Of the fig ure and manner.of the 
produdion of petrified Iceiclesjeve- 
rat deductions from thefe Confedera- 

130 fbout the nature of the vege¬ 
tation of Mould and Mufbromes. 

131 . Obferv. 21. Of Mofs. 

1^2 the defer ip tion of fever al forts of 


Mofies j upon this occafion feverat 
ConjeQures,about the manner of the ' 

production of thefe kinds of Bodies, 
are hinted, and feme of themjxpli- - 
catedby a Similitude tlkgn from a 
'piece of Clock-work. Thevaji diffe- m 
renceof the bignefiof vegetable Bth ■ 
dies j and the probability that tki 
leaf may comprehend as curious * 
contrivances as thegreatefe. Ofmul- 135 
tit tides of other Moulds,Mofies ? and 
Mufhromes, and other vegetating 
Principles, in Water, Wood, &c. 

Obferv. 22. Of Sponges^and other 
fibrous Bodies. 

w 

Several Obfervations andConje-L-s ' 
Ctnres about the making of thefe Bo- * 
dies } and fever al Hifiories out of 
Authors.Scarce any other.Body hath 137 
fetch a texture 5 the fibrous texture 138 
of Leather , Spunk., &c. (which are 139 
there defendd ) come hearefiioit. 

That upon tryal with a piece of 
Spunge and Oyl the necejj'ity of re- 140 
fpiratiou could, not be alter d. 

* 

Obferv. 23. Of the Form of Sea¬ 
weed. 

From-the curioufiy fir ap'd Sur¬ 
face of this Sea-weed, and feme o- 
thers,is conjeduredthepojfibihtyofl^l 
multitudes of the like. 

Obferv. 24. Of the Surfaces of 
forae Leaves. 

The defeription, 1. Of the bald 
Surfaces of Leaves. 2. Of the dow¬ 
ny Surfaces if fever al others . 

3. Of the gammons e'xfudation, or 
final! tranfparent Pearls, difeovered ^ 
with a Microfcope in federal ci¬ 
thers. An Infiance of al! which is 
afforded in a Rofemary Leaf 

Obferv. • 



The T A B L 




Obfcrv. 15. Of the flinging 
Points of a Nettle. 


1.2 A defeription of the Needles and 
fevetal other contttvantes in the leaf 

144 of a Nettle: b 010 the flinging pain u 
erected: upon this feveral confidera¬ 
tions aboutpoyfmng Darts are fet 
down. A n Experiment of killing Ejfs, 
and Ftjhes with Salt. Some conjeBures 
at the efficacy of Baths $ the ufe that 
may he made of injtSing into the 

145 Veins. A very remarkable Htflory 

out of Bellonius andfame Conf de¬ 

rations about flaming and dying of 
Bodies . 


Obferv. 31. Of Purflane Seeds, 

A defetiption of thefe and many 
other Seeds. 

Obferv. 3 a. Of Hair. 

157 

The defitiption of feveral forts of | jg 
Hair i then Figures and Textures: 
the reafon of then colours, A defcnptt - j f ^ 
on of the texture of the skin, and of j 6 q 
S punk and Sponges : by what paf- | ( j I 
fages and pores of the skin tranfpira- 
tion feems to be made Experiments 
to prove the poroufhefs of t he skin of 
Vegetables. 


Obferv. 26. Of Cowage. 

The defer tption of it out tf/Parkin- 
1fon:*a Experiment made of it: a de- 
feription, and feme conjeBures at the 
cauft of the Phenomena. 

Obferv. 27. Of the Beard of a 
wild Oat. 

147 

14* Tfo defeription of its Jlsape and 
14 9 P r 0 P erf ies: the manner of making a 

150 Hygrofcope with it 3 and a Conje - 

1 51 Bure at the caufes of thefe motions, 
ij* and of the motions of the Bdnfctes. 

Obferv. 28. Of the Seeds of Ve» 
nice Looking-glafs. 


Obferv. 35. Of the Scales of a l6x 
Soale. 

A defeription of their beaujeons 
form. 

I 

Obferv. 34.Of the Sting of a Bee. 

A defeription of its fljape , me chat J6 
i nifme, and ufe. * 

Obferv. 35. Of Feathers. 16 y 

266 

A defeription of the flmpe tend tu- 1 7 
rious contexture of Feathers : and 
form conjeBures thereupon. 

Obfirr.3f.Of Peacocks Feathers. 


1 y3 The defeription of them. 

Obfer. 29. Of the Seeds of Time.' 


A defeription of their curious forth 
andproprieties ; with ac onjtBvre at j $ 9 
the taufevf their variable colours. 


154 dt defeription of thern. A digrefl^ 
about Natures method. 

Obferv, 30. Of Poppy Seeds. 

\ 

*77 The doftsyptioh and aft of\ 
them. 


Obfer. 37, Of theFeetoFFIy^i, 

and other Infers. w - 

»\\ . 

A defeription vf their figure parts, 
and ufe 3 and fome tonfldarations 
thereupon ♦ - 

Obferv* 



The 1 

17* Obfer. 38. Of the Wings ofFJyet 

After what manner ^and how fvcift- 
171 ly the wings of Inf efts move. A de¬ 
fer iption of the Pendulums under the 
174 wings , and then mot ton: the fhape 
amtflrufture of the parts of the wing. 

17 r Obfer. 39. Of the Head of a Fly. 

I. A& the fate of a Drone.fly is no¬ 
thing almofl but eyes. 2. Tbofe art 

176 of two magnitudes. ?. They are 
Hemifpberes, and very refie&ivi and 
fmootb. 4.Some dire ft ed towards eve¬ 
ry quarter. 5. How the Fly cleanfes 
them.6 Their number. 7.Their order j 

177 divers particulars obferv d intbedif 
1 7 8 fefting a bead. That tbefe are very 

probably the eyes of the Creature \ ar• 
g usd from feveral Obfer vattons and 
179 Experiments, that Crabs , Lobflers, 
Shrimps feem to be water lnfefts,and 
to be framed much like Air Inflfts. 

X 80 Several Confide rations about their 
manner of vifion. 

Obfer.40. Of the Teeth of a Snail. 

181 di brief defeription of it. 

Obferv. 41. Of the Eggs of Silk¬ 
worms. 

181 Several Obfervables about the 
Eggs of Infeftsi 

xlj Obferv. 42. OfablueFly. 

184 di defeription of its outward and 
inward parts. Its bardinefs toindure 
18 y Jkeeping inSptrit of wine. 

Obferv. 43. Of a water Infedt 

lg£ A defeription of itsJhape, tranfpa- 

rency, motion , both internal andpro- 


ABxIi.' ' |f 

i It- 

grejfiveiandtr am formation, AWifh—ity 
ry (omwhat Ada h?gu& citedout of t 
Pifo. Severalbbfervattm about-tie , 33 
various wayttjiftbigentraiiontef 
In (efts : by wbat means they aft Jo , g^ . 
[eemingly wifelyJsndfrrudttdly Seve-^ D 
ral Quitries propounded. Poftfcript, \ j 

containing a relation of Another very 
odd wayoftbe generatidwof Inftftl- 
An Observation about the fertility of 
the Earth of our iltmate in producing 
In [efts, and ofdivexs other wayes of if 9^ 
their genersdionj . o: s 

, V •" u; ■ " ^ 2 

1 

Obferv. 44. Of the tufted Gnat. f 

Several Obfervables about lnfefts, 
and a more particular defeription of 194 
the parts of this Gnat,. :■ > 

V , •; • .v ___ 

Ob.45.Of the greatbelly’d Gnat. 1 

J jhort defeription of it, 

Obfer. 4^. Of a white Moth. ;• - 

- A defeription. of the feathers and 
wings of this , and fever al Other In- j 97 
fefts. Divers Coqfiderations about the ^g 
wings, and the flying of lnfefts and 
Birds. 

Obf. 47. Of the Shepherd Spider. 

A defeription of its Eyes : and the 
fockets of its long legs: andaConje. 199 
fture of the mechanical reafon of its 
fabrttk .; together with a (uppofifion, 
that tis not unlikely,but Spiders mayj 
have the make of their inward parti 
exaftly like a Crab, which may b* 
call'd a water Spider. , 

Obfer.48. Of the hunting Spider. 

A Jbort defeription of it ito which ^ 
is annext an excellent Hi (lory if it> 
made by Mr. Evely n. Some further 
Mm Obfer - 
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iQxObfero atoous mother Sptderrfetnd 
their Webs , together with an exami¬ 
nation of awhtu Suhftanceflying up 
and down *s (hi Air after a Fog. 

, . • : \ i - ., '/j 

^ Obfer. 4^ Of an Ant. 

• ' , y * A ' ' * \ 

s 0 ’ That all finaB Bodies. both Fttge- 

table and doquic%dryemd 

wither. The heft remedy 1 found to bit* 
der U,and to make the Animal lyeftii 
aoyf eebe obfervd. Severalparticulars re¬ 
lated ef the aSions of this Creature ; 
3 © y and a Ibort defeription of its parts. 

Obf. 50.’ Of the wandriag Mite. 

aod A defeription §f this Creatore, ami 
ef another very fmaU one , which ufu. 
go? aty bore it company . A ConjeSure at 
' the original ofMites. 

Obferv.51. Of a Crab-like lnfe&. 

‘' *> 

iol ^ brief defeription of it. 

if 

V 

< Obfenr. 52. Of a Book-worm. 

V *' 

’* 0 j ^ defeription of it ; sobers by the 

may is imferted a digreffien, experi¬ 
mentally explicating the Phamome- 
aio risLofPearh A con ftderation of its 
digeftive faculty. 

Obferv. 53. Of a Flea. 

1X1 A foort defeription of it. 

' OBferv. 54* Of a Louie. 

1 13 A defeription of its parU\andfeme 

H 3 potable ctrcttmjlantes. 

, _ ' 4 t ■ 

v 

Obfenr. 57. Of Mites. 

The exceeding fmalnejt of feme 
Mites yaudtheir Eggs. A defeription 
214 efthoMHesof Cbeefe : «*4«« mof. 


A BL £• 

motion of the variety offorms in other 
Mites , with a ConjeQurt at the tea. 2t e 
{on. .* # 

Ob.'ftf. Of finall Vine-Mites. 

defeription of them agheftat 
their original - their exceeding fmal- 
nefs compared with that of a Wood - 3 itf 
leu ft from which they may be [appos'd 
to come. 

Obferv. 57. Of Vinegar-worm^. 

A defeription of them , with fame 217 
toujiderations on their motions. 

Obf. 58. Of the Inflexion of the 
Rays of Light in the Air. 

A port rehearfal of feveral Pile- 218 
nosneua. An attempt to explicate 219 
ttem:tbe [apportion founded on two 
Proportions 9 both mbrth are endea¬ 
voured to be made out by federal Ex¬ 
periments. What denfity and rarity . 
is in refpett of ref ration: the rtfra&s- 
on of Spirit of W:ne compared with 
that of common Water ; the refraUkn 520 
of Ice. An Experiment of making an 
Vndulation of the Pays by the mixing 
of Liquors of differing denfity. The 
explication of inflection, mnhonh 221 
tally and hypothetically ; what Bodies 
have fuch an inflexion. Several Ex - 
penments to Jbewthot the A#has 
this propriety 5 that it proceeds faun* 
the difiring denfty of the Air : that 
the upper and under part of the Air ; 
are of differing denfity fome Expert. , 
meats to prove this. A Table if the 5 

jfaugtb of the fprmg ef the Are , an- 
fleering to each degree of extenfm y ■ 
wbsn fir ft made , xmd when repeated. 224. 
Another Experiment ef cmprejfmg 225 
the Air. A Table of tbeftrengtb of the 2 i 6 
Air , anfrvering to each emproffion 
and expanften 5 from which the height 

. ■■ . • ' , •r : • != 
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327 of the Air may be fuppos'dindefinite > 
22 8 to rehat degree the Air is rarifidat 
any diflatice above the Surface of the 
Earth : bow, from this , Inflexion is 
329 inferr*di and {everal Phenomena 
230 explain’d. That the Air near the 
Earth is compos'd of parts of differing 
221 denfity } made probable by (everal 
Experiments and obferv aliens ; how 

* this propriety produces the effects of 
the waving and dancing of Bodies > 
and of the twinkling of the Stars. 

233 Severed Phenomena explicated. 

Some Queries added. 

1 . Whether this Principle may not 
be made ufe of.\ for perfefttng Optick. 

234 Glaffes ? \l r hat might be hoped from 
it if it were to be done ? r 

2. Whether from this\ Prmttple 
the apparition of fame ne w Stars may p 
not be explicated f 

g. Whether the height of the A hr 
may bt defind by it? 

4. Whether then may not fonts-' 
times be fo great a difpatity of (Un¬ 
fits between the upper and under pat is 
of the’Air, as to make a refusing 
Surface ? 

^ f. Whether, if fo, this will not ex- 
** plicate //;/ Phenomena of tbs 
Clouds. An Experiment to this pur- 
pofe? 

7- Whether the T{ayes from the 
. ftf of Mountains art not bended into 
' drvt-ltrus by inflexion ? An Argu¬ 
mentfor it,taken from an Experiment 
made on St. Paul/ Steeple. 

5. Whether the difiance of the 
Planets will riot be more difficult to 

*57 be found ? Wbat wayes are moft like¬ 
ly to reUtfie the diflanceof the Moon: 
the way of fitting Telefcopes for 
fitcb Obfervations. How to make the 
_ g Ohfervattons, and how from them to 

* find the true diflame of thrMoonat 
any time. How the diflance of the Sun 
may be found by two Obfervators.Tbe 
way by the Dicotomy of the Moon un - 


certain. That the defiance of the 

Moon may be left then it has been 

hitherto fuppoed. Kepler*/ Sappofiti- 

on not fb probable : the explication of *40 

the Phenomena by another Hypo- 

thefis. 

% 

Obferv. $ 9 . Of the fixt Stars* 

1 4 I 

Of the multitudes of Stars difio- 
verable by the Telefcope, and the 
variety of their magnitudes:^. Stars 
difiingmjbtin the PIciades 'that there -.f 
au degrees ofhigmfi e&ii m tbeStars 
accounted of the fame magnitude: the 
longer the Glafies are, and the bigger 
apertures they wiU indure, the more 
fit they are for thefe difeoveries: that 
tis probable, longer Claps would yet 
rrmke difeoveries. 5. Stars 

aifcovtrd inthe Galaxie of Orion/ 

Sword. 

„ » • 

Obferv. 4o. Of the Moon. j 

A defeription of a Vale in the '• 
Moon * what call’d by He velius and ' 1 
RiCCiolnSjW how atftnb'dby therki 
with what fubfiances the hills of the, 
Moon may be cover’d. A defeription ■ 
of the pits of the Mean , and a conje- 
Eure at their caufe : two Experiments 
that make it probable, that of the futt 
face of boyl*d Alabafler dufi feermng 
the mofi likely to be refembledby eru¬ 
ptions of vapours out of the body of the 

Moon :tkat Earthquakes feem to fit 

generated much the fame way, and 
their effeSls feem very fimilar. An Ar» 
gument that there ntay be fucb varia¬ 
tions in the Moon , betaufe greater 
have been obferv d in the Sun.becaufe 2 . « 
the fabflance of the Moon and Earth 
feem much alike: and becaufe *tis pro¬ 
bable the Moon has a gravitating 
principle: this is argued from/everal 
particulars. Thereafonwhy feveral <c 
pits are one within another. The ufe 
that may be made of this Infiance of 
a gravity id the Moon, 
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